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1 Document Information

1.1 Purpose and Scope

This document provides a step by step description on how to integrate HART devices with the HIMA Paul
Hildebrandt GmbH HIMax System. All content of this document is jointly developed, reviewed and
approved by HIMA Paul Hildebrandt GmbH 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 2016-05 Initial version

1.3 Related Documents

Please refer to related documents as listed below:

Document Description

SD01679S/04/EN/01.16 | Reference Topology HIMAO1

SD01681S/04/EN/01.16 | Integration Test Summary HIMAO1

SD01682S/04/EN/01.16 | List of Tested Devices and Versions HIMAO1

SD01680S/04/EN/01.16 5/88
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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 HIMA HIMax System and HART in general. Please refer to recommended literature
as listed in chapter 2.1.

2.1 Recommended Literature

2.1.1 HIMA Paul Hildebrandt GmbH

Document Description

HI 801 007 E Rev.6.00 System Bus Module Manual

HI 801 009 E Rev.6.00 Processor Module Manual

HI 801 021 E Rev.6.00 Analog Input Manual

HI 801 307 E Rev.5.00 HART Analog Input Manual

HI 801 101 E Rev.6.01 Communication for controllers that are using SlLworX

HI 801 089 E Rev.1.00 User Manual HIMax HART Package V1.00 (1016)

HI 801 001 E Rev.6.01 System Manual

2.1.2 Endress+Hauser

Document Description

BA00065S FieldCare Project Tutorial

2.1.3 HART Foundation

Document Description
HCF_SPEC-127 Universal Command Specification, Revision 7.1
HCF_SPEC-151 Common Practice Command Specification, Revision 9.1

2.2 Operable Control System

This document assumes an operable HIMA HIMax System as defined by Reference Topology HIMAO1.
Please refer to the manuals listed in chapter 2.1.1 for an explanation on how to use hard- and software
provided by HIMA Paul Hildebrandt GmbH.

SD01680S/04/EN/01.16 6/88
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2.3 Operable Asset Management System

This document assumes an operable Endress+Hauser PAM System as defined by Reference Topology
HIMAOL. 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 HIMAO1. Each field device is powered if needed and adequately connected to the HIMA HIMax
System. If required, please refer to individual device manuals for further advice.

SD01680S/04/EN/01.16 7/88
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3 Basic Integration

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

D

SILworX
Version 7.18.0

e C(reate a new project with the menu “Project> New...".

A SllworX

Project View Extras Window ?
=| Open...

L=y Up #
X

e Indicate the Project Directory, the Project Name and click on the button “OK".

< Create Project @
Project Directory |C: \HIMA Integration | E
Project Name [HIMAD 1_integration] |

Automatically dose the dialog upon success,

l oK l [ Cancel l [ Help ]

o C(reated project structure.
4 HIMAO1 integration - SlLworX
v = < P ST e G B N

&) HIMAO1_integration
=- % Configuration
=- @11} Resource [60000]
) Global Variables
111} Hardware
Iif Library
t-d License Management
[+ Program
£l Protocols
Y safeethernet
- B8 programming and Debugging Tool

SD01680S/04/EN/01.16 8/88
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3.1.2 Resource Configuration

¢ Right-click on the field “Resource” and select the option “Properties”.

(&) HIMAO1_integration
=- gﬁ Configuration

=- 4 [Resource [6000;
— i) Global Variables | |

= {11} Hardware %
-0 Library |L¢}1 Properties

e All parameters of the Resource Properties are project specific. The configured System ID [SRS] is
displayed in the project tree. Following configuration has been done for this application.

X

i /Configuration/Resource

Type Resource
Mame Resource
System ID [SRS]
Safety time [ms]
Watchdog Time [ms]
Target Cyde Time [ms]
Target Cyde Time Mode Dynamic

Multitasking Mode Mode 1

Max.Com. Time Slice ASYMC [ms]
Max. Duration of Configuration Connections [ms] | 12
Maximum System Bus Latency [us]
Allow Online Settings

Autostart

Start Allowed

Load Allowed

Reload Allowed

Global Forcing Allowed

Global Force Timeout Reaction Only stop fording .
Minimum Configuration Version SLworX Veb .
Fast Start-Up |

0K ] [ Cancel ] [ Help ]

SD01680S/04/EN/01.16 9/88
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3.1.3 Hardware Configuration

3.1.3.1 Rack Modules

e Select the field “Hardware” and click on the button “Edit".

safeelhemet}” .
— @ programming and Debugging Tool

e Select the resource “HIMax" and click on the button “OK".

HIMatrix F10 PCI 03
HIMatrix F20 01
HIMatrix F30 01
HIMatrix F30 03
HIMatrix F31 02
HIMatrix F31 03
HIMatrix F35 01
HIMatrix F35 03
HIMatrix F&0 01
HIMatrix F&0 03
HIMatrix M45

Version 1.00.00

e A Base Plate "X-BASE PLATE 15" is automatically inserted the project. Change it if necessary.

X-BASE PLATE 15

o1 02 (1] 04 as 06 07 as as 10 11 12 13 14 15

SD01680S/04/EN/01.16

10/88



Endress+Hauser £71]

People for Process Automation

Integration Tutorial HIMAO1 Version 1.00.00

¢ Inthis example, a Base Plate “X-BASE PLATE 18" is used.
Select the Base Plate “X-BASE PLATE 18" and drag it on the existing one.

Base Plates 1 Modules | Remote I/Os | ? ﬁedundancL |
Z Type — Description
_1'|'_'u' X-BASE PLATE 10 Base plate (10 slots, wall mounting)
2l X-BASE PLATE 15 Base plate (15 slots, wall mounting or 19 inch rack mounting, 12 RU)
3 (Ul X-BASE PLATE 18 Base plate (18 slots, wall mounting)

e Following window is displayed. Click on the button “Yes".
¢z Configuration/Resource/Hardware @

fy "_“».' Do you really want to replace the rack with ID '0" with another one of type 'X-
‘W'  BASE PLATE18'7 Keep in mind that all plugged modules will be deleted!

[ Yes ] l No

e New Base Plate is displayed.

e Select the tab “Modules”.

L BasePlates | Modules \f&?mmé I/,Qé,ﬁ% Redundancy |
(2, Type -~ Description

e Add all required modules of the HIMax System. Change the name if needed.

In this example, following modules have been inserted:

o 2 system bus module (SIL3) “X-SB01"

2 processor modules (SIL3) “X-CPUO1"
2 communication modules “X-COM 01"
2 analog input modules (32 channels, SIL3) “X-Al 32 01", with redundancy configuration
1 HART interface module (32 modems, SIL3) “X-HART 32 01"
2 modules X-DI1 32 01
2 modules X-DO 24 01

0O O O O O

X-SB X-SB X-CPU | X-CPU X-COM | X-COM X-Al 32 X-AI 32 X-HART X-DI 32 X-DI 32 X-DO 24 X-DO 24
01 01 01 01 01 01 01 01 3201 01 01 01 01
d(0s|a 9|la| |aafd|alE |26

SB A SB B CPU 1|} CPU2 COM 1 |COM2 Al'l Al 2 HART DI1 DI 2 DO 1 DO 2

SD01680S/04/EN/01.16 11/88
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3.1.3.2 Analog Inputs Modules 4-20 mA Redundancy Configuration

¢ In this application, the second analog input card on slot 11 is configured as a redundant analog
input of slot 10. That means, when a device is connected on a channel of analog input card Al 1, it
is connected automatically on the same channel of analog input card Al 2.

e To configure this redundant concept:
o Right-click on the analog input card on slot 10 and select the menu “Create Redundancy
Group.”

&
L |y Copy

|4 | Verification
> Delete

Create Redundancy Group I

Create Comment Field

[<-

Detail View

o Indicate the new Module Name and the slot location.
In this case, the new name is “Al 2" and the slot location is on slot 11.

A Create Redundancy Group
New Redundancy Group Name:
INew Module Name: [AI 2] It

Select a Free Slot for the New Module:

100.0.11 - X-BASE PLATE 18_1/11 17|

Automatically close the dialog upon success.

[ oK ] [ Cancel ] [ Help ]

"

o The redundancy configuration appears in the Tab “Redundancy”.

Base Plates | Modules | Remote I/Os ‘ Redundancy |
-z/ Name = Type Address Spare Module
 lofarzg | x-a1 3201 100.0.10/0.11 [
2 AIl X-AI 3201 100.0.10 O
3 AI2 X-AI 3201 100.0.11 O

SD01680S/04/EN/01.16 12/88
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3.1.3.3 Analog Inputs Modules 4-20 mA Power Supply Supervision

This parameter must be configured in order to handle the power supply supervision of HART
active/passive devices.

e Open the Hardware configuration view.

&) HIMAO1_integration
=- 4% Configuration
=- #ii) Resource [100]
{4 Global Variables
t— 1) Hardware

e Double-click on the analog input card “X-Al 32 01".

X-AI 32| X-AI 32 X-HART
01 3201

) &

All HART

e Select the tab "I/0 Submodule AI32_01: Channels” and check the parameter “Sup. Used” for each
connected device. When activated, this option is used to supervise the transmitter supplies.

Module 1/0 Submodule A132 01 | 1/0 Submodule AI32_01: Channels |

7¢ Channel no. + -> Process Value [REAL] 4mA| 20 mA -> Raw Value [DINT] -> Channel OK [BOOL]
1 4.0 20.0
2 40 20.0
3 40 20.0

293
OcEe

o If the parameter “Sup. Used” is crosschecked, then the HART device is supplied by the
Al32_01 card (Configuration used for a passive device, for example Channel 1 of previous
picture).

o If the parameter “Sup. Used” isn't crosschecked, then the HART device is supplied by an
external power supply (Configuration used for an active device, for example Channel 3 of
previous picture).

SD01680S/04/EN/01.16 13/88
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3.1.3.4 HART Device Connection

There are 3 available connectors per channel on the connector board, identifiable with the character “a”,
Ilb" and llc".

e A passive device is connected on “a” (positive terminal) and “b” (negative terminal), for example
on Channel 1 of following picture.

e An active device is connected on “b” (positive terminal) and “c” (negative terminal), for example on
Channel 3 of following picture.

3.1.4 Network Configuration

In the Hardware configuration defined in part 3.1.3, there are 6 modules which have an IP address (SB A,
SB B, CPU 1, CPU 2, COM 1, COM 2). Factory default IP address is 168.168.0.99 for all modules.

X-SB X-SB X-CPU X-CPU X-COM  X-COM X-AI 32 X-AI 32 X-HART X-DI 32 X-DI 32 X-DO 24 X-DO 24
01 01 01 01 01 01 01 01 3201 01 01 01 01
E3] [E3] _@J L@_J (3 E3] _LEIJ @ [E3)] () E_ﬂj E3] £}
R RN | S IE IR RE E FRE S

SB A SB B CPU1 CPU 2 COM 1 COM 2 Al 1l Al 1l HART DI1 DI 2 DO 1 DO 2

IP addresses need to be configured according to the network configuration of the project.

¢ In this example, we want to connect the HIMax Station via communication modules COM 1 and
COM 2 to our system backbone (10.126.xxx.xxx). All other modules don't need to be configured in
the same IP address range and can use default range (192.168.xxx.xxx).

Moduls | Slot | IP address
SBA 1 192.168.0.11
SBB 2 192.168.0.12
CPU1 3 192.168.0.99
CPU 2 4 192.168.0.100
7
8

cOM 1 10.126.105.52
COM 2 10.126.105.53

e Double-click on the field “Hardware” to open the hardware configuration view.
- #1} Resource [100]
{4 Global Variables

= {1y {Hardware

SD01680S/04/EN/01.16 14/88
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3.1.4.1 Bus Modules IP Address Configuration

e Double-click on the module SB A and set the required IP addresses.
In this example, IP address is set to 192.168.0.11 and mask address is set to 255.255.255.0.

~ Modde |  Routings |
System bus module (SIL 3)
Type [xSB01 |
Name ISB A l
IP Address [192.168.0 .11

Subnet Mask 255.255.255.0
Speed Mode Autoneg v

Flow Control Mode ’Autoneg |v1
Standard Interface [

Default Gateway [0 .0 .0 .0 |
ARP Aging Time [s] [60 |

MAC Learning IConservaﬁve lzl
IP Forwarding O
ICMP Mode !Echo Response ]Q

e Double-click on the module SB B and set the required IP addresses.
In this example, IP address is set to 192.168.0.12 and mask address is set to 255.255.255.0.

Module Routings |

System bus module (SIL 3)

Type [x-5B01 |
Name [sB B |
IP Address [192.168.0 .12

Subnet Mask [255.255.255.0

Speed Mode [Aumneg i v
Flow Control Mode }Autoneg |w
Standard Interface [

Default Gateway [0 .0 .0 .0 |
ARP Aging Time [s] |60 |

MAC Learning {Conservah’ve izl
IP Forwarding |
ICMP Mode [Echo Response E

Version 1.00.00

SD01680S/04/EN/01.16
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3.1.4.2 CPUs IP Address Configuration

e Double-click on the module COM 1 and set the required IP addresses.

Version 1.00.00

In this example, IP address is set to 192.168.0.99 and mask address is set to 255.255.255.0.

¢ Double-click on the module COM 2 and set the required IP addresses.

Module [ Routings

| Ethernet Switch |

VLAN

Processor module (4 x RJ-45, SIL 3)

Type
Name

[x-cru01

[cPu1

Activate Max. pP Budget for HH Protocol [

Max. P Budget for HH Protocol [%]  [30 |
Code Generation ‘VG and higher ]zl
1P Address [192.168.0 .99

Subnet Mask | 255.255.255.0

Standard Interface D

Default Gateway [0 .0 .0 .0

ARP Aging Time [s] [60

MAC Learning } Conservative
IP Forwarding O
ICMP Mode } Echo Response

In this example, IP address is set to 192.168.0.100 and mask address is set to 255.255.255.0.

 Modie | Routings

| Etheret Switch |

Processor module (4 x RJ-45, SIL 3)

Type |x-cpu 01 |
Name [cpu2 |
Activate Max. P Budget for HH Protocol [_]

Max. P Budget for HH Protocol [%] |30 |
Code Generation {vs and higher [E]
IP Address [192.168.0 .100

Subnet Mask | 255.255.255.0

Standard Interface D

Default Gateway [0 .0 .0 .0

ARP Aging Time [s] |60

MAC Learning ] Conservative
IP Forwarding |
ICMP Mode iEcho Response

SD01680S/04/EN/01.16

16/88



A Endress+Hauser (21

People for Process Automation

Integration Tutorial HIMAO1 Version 1.00.00
3.1.4.3 Communication Modules IP Address Configuration

e Double-click on the module CPU 1 and set the required IP addresses. Select the option “Standard
Interface”.
In this example, IP address is set to 10.126.105.52, mask address is set to 255.255.252.0 and
Gateway address is set to 10.126.104.1.

Module | Routings | Ethernet Switch | VLAN { LLDP

Communication module (4 x RJ-45, 2 x 9-pole D-sub, up to 6 different protocols)

Type [x-como1 |
Name [com 1 |
Activate Max. P Budget for HH Protocol

Max. pP Budget for HH Protocol [%] [20 I

Code Generation l V6 and higher IZI

IP Address [10.126.105.52
Subnet Mask [255.255.252.0
Standard Interface

Default Gateway |10 .126.104.1

ARP Aging Time [s] [60

MAC Learning ‘Conservative E
IP Forwarding ]
ICMP Mode i All Implemented ICMP Responses \Zl

e Double-click on the module CPU 2 and set the required IP addresses.
In this example, IP address is set to 10.126.105.53, mask address is set to 255.255.252.0 and
Gateway address is set to 10.126.104.1.

Modse |  Routngs | EthemetSwitch |  wLAN | LLDP

Communication module (4 x RJ-45, 2 x 9-pole D-sub, up to 6 different protocols)

Type [x-como1 |
Name [com2 l
Activate Max. uP Budget for HH Protocol

Max. puP Budget for HH Protocol [%] [ 30 l

Code Generation ’V6 and higher IZI

IP Address [10.126.105.53

Subnet Mask Ess.zss.zsz.o
Standard Interface [_]

Default Gateway |10 .126.104.1

‘ ARP Aging Time [s] |60

MAC Learning \Conservative 12'
IP Forwarding |
ICMP Mode ’ Echo Response ‘E

SD01680S/04/EN/01.16 17/88
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3.1.5 OPC Server Configuration

3.1.5.1 Variables Assignment

There exists a global variables list inside the project item resource (“Ressource[100]" in this project).
These variables can only be used inside this part. As soon as variables need to be exchanged in a higher

level, for example with an OPC Server, then the variables need to be defined in another global list (outside
of the configuration resource part).

e Select the field “Configuration” and click on the shortcut button “New”.

W HIMAO1_integration

=- i I_%onﬁgl.xaﬁon |
- ¥ OPC Server HIMAO1
=~ i) Resource [100]

— &) Global Variables

— [} Hardware

- Il Library

#- .l License Management

e Select the option “Global Variables” and click on the button “OK".

4 New Object

<..)|Global Variables
Il Library
3_ OPC Server Set

{81 Proxy Resource ELOP II Factory
{1 Proxy Resource SILworX

#11) Resource

Name | |

T .

e The new global variables list is inserted in the project in a higher level as this of the resource part
“Ressource[100]".

(&) HIMAD1_integration
[=- .5 Configuration
) [Global Variables |
@- . OPC Server HIMAO1
=- #1) Resource [100]
— i) Global Variables
— 1} Hardware

SD01680S/04/EN/01.16 18/88
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e Double-click on the new list “Global Variables”.

To create a new variable, right-click in the field and select the menu “New Global Variable".
@GV Configuration * ’

7, Name v  Data type Initial Value

[ New Global Variable

X Delete

¢ Inthis example, the variable “testVariablesOPC" is created.
& GV Configuration * [

]:z Name Data type Initial Value Description
1 D) testvariablesOPC BOOL

3.1.5.2 OPC Host Configuration

o Select the field “Configuration” and click on the shortcut button “New”.
(&) HIMAO1_integration T

= % [Configuration ]
[=1- §!l} Resource [100]
— i) Global variables
i} Hardware
- IIF" Library
- Lﬂ License Management
- [l Program HIMAO1
#- ] Protocols
L O safeethernet

e Select the option "OPC Server Set”, enter a name, for example “OPC Server HIMAO1" and click on
the button “"OK” to validate.

4 New Object 2 ==

&) Global Variables

iiF Library

& OPC Server Set

lﬂl Proxy Resource ELOP II Factory
{E] Proxy Resource SILworX

ljl_l] Resource

;Lg’_ safeethernet

Name |OPC Server HIMAO1| |

[oc J[ coet J[ reo |

SD01680S/04/EN/01.16 19/88
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e The new OPC Server package is inserted in the project view.
{&) HIMAD1_integration
=- _‘i‘;b Configuration

= % [OPC Server HIMAOL ]
=- @ OPC Server [60000]
T: License Management
— {1 OPC Host
— 9 safeethernet

e Double-click on the menu “OPC Host". This opens the OPC Host page.
&) HIMAD1_integration
=- 4% Configuration
=~ @ OPC Server HIMAO1
=- @ OPC Server [50000]
—Lﬂ_ License Management
— [llll OPC Host

e Right-click in the field and select the menu “New IP Connection”.
% OPC Host [60000.x.x] \

PADT Port [ 25138

?¢ Name - IP Address Standard Interface | HH Port

l New IP Connection

X

o,
ju &

|4 Save Table Content as CSV

Search and Replace

e New IP connection is inserted in the page.

PADT Port [ 25138 |

?/ Mame IF Address Standard Interface  HH Port

1 [Ip connection_1 | 192.168.0.99 [] 15133

e Update the parameters according to the connected network.

PADT Port | 25150 |

?/ Mame IF Address Standard Interface  HH Port
1 [P _HIMax

10,126.105.137 15150
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3.1.5.3 Safe Ethernet Configuration

e Double-click on the menu “OPC Host". This opens the safeethernet OPC server configuration page.

‘&) HIMAD1 integration
=- _."ﬂ; Configuration
=- @ OPC Server HIMAOL
=- @ OPC Server [50000]
': L@l License Management
[} OPC Host
9 safeethernet

e Select the resource “"Resource[100]” and drag it in the safeethernet OPC Server part.

_5'& safeethernet OPC Server HIMAO1 |

?/ MName <« |ID Partner IF Channel 1 (Jocal)
(] I
Resources | I
P,/ Resouroel — Configuration System ID
1 |Rfsource [100] ’ |Conﬁgurah’on 100

e Following parameter window is automatically opened. Enter a connection name, for example
“HIMax" and click on the button “OK" to validate.

_1{& New Connection

Name IHIMax |

o J[ concel J[ uep |

e New connection is successfully created.
;'& safeethernet OPC Server HIMAO1 |

?/ Mame ~ | ID Partner
1 HIMax 0 Resource
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e The new OPC server connection is automatically imported in the project safeethernet part.

Select it and click on the shortcut button “Edit”.

(&) HIMAD1_integration
(=)~ % Configuration
i Global Variables
=~ & OPC Server HIMAO1
=- @ OPC Server [50000]
Hﬂ License Management
{1} OPC Host
9 safeethernet
- {#i1) Resource [100]
=- % safeethernet
9 [Fmax ]
— M programming and Debugging Tool
— 9 safeethernet

e This opens the following window:
The created variable “testVariablesOPC" is automatically displayed.

_% safeethernet [/Configuration/HIMax] I

OPC Server HIMAOL <-> Resource | OPC Server HIMAOL | Resource |
—Resource —> OPC Server HIMAOL
?; Global Variable = Data type Fragment Mame

This view is empty.

Global Variables

?f Mame “ | Data Initial Value Description
- =S
1 ) testVariablesOPC BOOL
. u . " e
e Drag the variable “testVariablesOPC" in the upper part.
OPC Server HIMAD1 <-> Resource | OPC Server HIMAOL | Resource |
—Resource —> OPC Server HIMAD1
?f Global Variable g Data type Fragment Name
1 testvarisblesOPC BOOL
.......
4 | Datatype Initial Value Description
| BooL
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Select the tab “OPC Server HIMAO1" and configure the fragment “fragment_HIMAO1" with
Priority 1.
_“4& safeethernet [/Configuration/HIMax] * ‘

‘ OPC éérver HIMAOI -<.-I> ﬁesource I OPC Server HIMAO1 I “R.esource

[ Fragment Definitions: Resource->OPC Server HIMAO1 \
7\/ Name “ | Priority
1 [fragment HIMAD1 | 1

=>» Refer to the document “HI 801 101 E Rev.6.01" for further details about fragments and
priorities configuration.

Go back to the tab OPC Server HIMAO1 <-> Resource.

Assign the fragment “fragment_HIMAO1" to the variable “testVariablesOPC".
j'& safeethernet [/Configuration/HIMax] * |

OPC Server HIMADL <-> Resource | OPC Server HIMAD1 || Resource |
Resource —> OPC Server HIMAD1
}« Global Variable Fr Data type Fragment Name
1 testyariablesOPC BOOL | fragment_Hman1 |

Save and close the window.
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3.2 Mapping of Process Values to Control Strategy

3.2.1 New Program

e Right-click on the menu “Program”.
2 G B3 A B B X | ) il

&) HIMAD1_integration
= % Configuration
=- #11) Resource [100]
— 4 Global Variables
— [lIl) Hardware
- I Library
sd License Management
i |l [Program
=~ %] Protocols

o Edit the field “Name” and the classification if needed.
Other parameters are specific to the application.

IE /Configuration/Resource/Prograrm HIMADL ]
Type Program

[ Name
Program ID a

Priority [o |
Program's Maximum Mumber of CPU Cydes | 1 |
Max. Duration for Each Cyde [us] |D |
Watchdog Time [ms] (calculated) 200

ICIassiﬁﬁh'on Standard
Allow Online Settings

Autostart | Warm Start |
Start Allowed

Test Mode Allowed ol

Reload Allowed

Local Forcing Allowed J

Local Force Timeout Reaction |5to|:| Forcing Only M
Code Generation Compatibility |51Lworx V4 -Veb b'_]
l oK l [ Cancel l [ Help ]

Click on the button “OK" to validate.

e There is the possibility to add other program pages (Resource(100)>New—> Program).
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3.2.2 Import of Function Block Libraries

e Three libraries provided by HIMA Paul Hildebrandt GmbH need to be imported in the project:
o Thelibrary “General Library” contains general conversion data type functions.
o Thelibrary “X-HART-Lib V1.0" contains HART function blocks.
o Thelibrary “X-Lib" contains specific SIL function blocks.

e Right-click on the field “Library” and click on the button “Restore”.
I [Cibrary : . -

‘[“ L@ License Man: | New

— L] Program O Properties

‘L % Protocols < 3

— 4 safeetherne| Wl -
— M programming and De| G C

Help

Copy
Cut

o< g

Delete

. %

Archive

Bk

Restore

Search and Replace

e Browse for the library files and select the HIMA Library “General Library”. The selected library is
shown in the “Preview”. Confirm by clicking on the button “OK".

A Restore @
Archive File | C:\HIMA Integration'General Library. A3 [v] D
Archive Creation Date: 07.03.2016, 14:39
‘ersion: 7.18.0
Comment
(&) Archive
W General Library
Preview

Automatically cdlose the dialog upon success.

I gK I [ Cancel ] [ Help
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e Repeat the previous steps to import the libraries “X-Lib" and “X-HART-Lib V1.0".

e Imported Libraries are shown in the overview.

=- Iff Library
=

- I [Library
(- Il General Library
- {7 X-HART-Lib V1.0
- i X-Lib

3.2.3 4...20mA Inputs/Outputs

3.2.3.1 SIL 1lool Configuration

e Double-click on the configured analog input card.

X-AI 32
01

Al'l

o Select the tab “I/0 Submodule Al32_01:Channels”.

X-Al 32
01

=i

Al'l

The process value 4..20mA and all channel specific parameters of Al 1 can be assigned at this

place.

Module

%, Channelno.

-

‘w‘w?

| 1/0 Submodule A132 01 | 1/O Submodule AI32_01: Channels |

= -> Process Value [REAL] 4mA| 20 mA -> Raw Value [DINT]

1] Ja0 200
2 40 200
3 40 200

-> Channel OK [BOOL] Sup. Used
O

¢ Double-click on the field “Global variables” in Resource[100].
&) HIMAD1_integration

‘ = 4% Configuration

=2- \!ﬂl Resource [100]

I~ ) Global Variables
e C(reate the following global variables and save:
& AT_01_PY REAL
W AT_D1_RV DINT
&) AT_01_CH_OK BOOL
&d a1 01_0C BOOL
& AT_01_5C BOOL

Process value 4..20 mA
Raw value

Channel ok

Status open dreuit
Status short drcuit

e Assign all created variables to the channel by dragging each variable to the corresponding field.
The following picture shows the assignment of variable “Al_01_PV" for a process value:
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Module | 1/0 Submodule A132_01 | I/0 Submodule AI32_01: Channels
-?f Channel no. - Process Value [REAL] 4maA | 20 mA
1 1 AI_D1_PV 4.0 200
. 3 40 200
3 3 40 20,0
j 4 40 200
s 5 40 20,0
E 3 40 0.0
- 7 40 200
_L[(_] I |
y A
' Global Variables | Redundancy | /
:‘.‘/ Name 4 | Datatype Initial Value
1 g aroicHok BOOL Channel ok
2 @ aoioc BOOL Status open dircuit
"3 ofaorey L4 | rEAL Process value 4..20 mA
4 & AL 01 RV DINT Raw value
j i) ALD1 5C BOOL Status short drcuit

Result after the assignment of all relevant variables:

Version 1.00.00

| Module 1/O Submodule AI32 01 | I/O Submodule AI32_01: Channels |
-?/ Channel no. + -> Process Value [REAL] 4mA 20 mA -> Raw Value [DINT] -> Channel OK [BOOL] Sup. Used | OC Limit ->0C [BOOL] SC Limit -> SC [BOOL]
1 1 AI_01.PV 40 20.0 AIO1RV AI_01_CH_OK 36000 AI_01_OC 213000 AI_01_SC

These variables can be used in the control strategy.

3.2.3.2 SIL 1oo2 Configuration
For SIL 1002, additional steps have to be configured as follows:

3.2.3.2.1 Redundant device variables

Double-click on the field “Global variables” in Resource[100].

\4} HIMAD1_integration
=- _*'1';!; Configuration
=- #i) Resource [100]

Create the corresponding variables for the second device and save the modifications.

»,,) AI_02_PV REAL Process value 4..20 mA

&) AI_02 RV DINT Raw value

f‘) AI_02_CH_OK BOOL Channel ok

&) AI1_02_0C BOOL Status open dircuit

g) AI_02_SC BOOL Status short circuit
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e Double-click on the configured analog input card and select the tab “I/O Submodule
Al32 01:Channels".

X-AI 32| X-AI 32
01 01
Ar1 | Ari

e Assign all created variables to the channel by dragging each variable to the corresponding field:

Module . I . IO AI32 01 J 1/O Submodule AI32_01: Channels ‘
4, channelno. ~ ->Process Value REAL] | 4mA| 20mA|  ->Raw Value [DINT] ->Channel OK [BOOL] | Sup. Used| OCLimit|  ->OC[BOOL] | SCLmit| ->SC[BOOL] | SPLOW/| SPHIGH
1 1 ALO1PV 40 200 AIO1RV AI_01_CH_OK 36000 AI_01_0C 213000 AI_01.SC 39500 40500
2 ALO2 PV 40 200 ALO2RV AL02 CH_OK (4] 36000 AI_02 OC 39500 40500
3 3 40 20,0 a 36000 39500 40500
4 4 40 20,0 36000 39500 40500
s 5 40 200 O 36000 39500 40500
6 6 40 200 36000 39500 40500
-1 7 40 200 36000 39500 40500
i m -
Global Variables | Redundancy | | Cross-References
2 Name 4 Datatype | Initial Value Bl [Z Use Structure Info In
5 |
_ 6 @ arozcHok BOOL Channel ok 3 e
_7 @Qaooc BOOL Status open dircuit 3
8 QDaopv REAL Process value 4..20 mA
9 QDaory DINT Raw value
710 ")lAI 02_SC BOOL Status short dircuit
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3.2.3.2.2 SIL 1002 Logic

e Inthe page "Program HIMAO1", select the tab “Blocks” and insert two times the function block
“X_Hx_Al" by dragging them in the program page.

‘OCCLE

oo

¢
L83l Variables | Connectors ] Inst

-z/ Symbol Name o Library Type
lo4 {BF X_Flasher Function Block
105 {BE x_Ht_AT Function Block
106 4 [x_Hx_ar A} Function Block

e Assign created global variables to the function block as well as the scaling ranges:
In this example, the scaling ranges are set between 0 and 100. Values are set to 130 in case of
error.

ey
| ==

S5 S i s B T
ARV O~ oufi

" O AL02 CH OK [O—————T]ALok ok[] -
- O AL020C O——————]ALLB -
. OA02SC [F———Tlasc .
.| 00 [ Scale_Begn &
-+ [ 1000 P[] Scae_End P
[T L Suoval e -
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¢ Inthe page "Program HIMAO1", select the tab “Blocks” and insert the function block “X_1002_R"
by dragging it in the program page.

<)

__ Global Variables I Blocks I Local Variables || | Instances | System Variables |

], Symbol Name Path Name

90 4B unPacks JIEC 61131-3
el @ WORD2BOOL /Configuration/Resource/Library/Library/General Library
_E @f X_lo02 B Function Block [Configuration/Resource Library/Library/X-Lib/Voter
j @ X_1002 R Function Block [Configuration/Resource Library/Library/X-Lib/Voter
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e Connect both function block outputs to the function block “X_1002_R" and assign the parameters
DevH, DT, DevHH and SuvVal.
o DevH = Deviation limit alarm. This value, set to 5, is compared to the absolute value of the
subtraction between Chl_Val and Ch2_Val. If greater, an alarm is set.
o DevHH = Deviation limit fault. This value, set to 10, is compared to the absolute value of
the subtraction between Ch1l_Val and Ch2_Val. If greater, a fault is set.
DT= Delay time for deviation alarm. This value is set to 5s.

SubVal = Set Value in case of error, 130 in this example.
“X_1loo2_R" output values

2
g
g
LI

o
@}
Carf
f
|3 B R
Q
II\)
<
o
=
2

o
2|222
eeleel
| Igl
(®)
A
L]
[1
=
)
£

. -
] ont_ok | Avg:l :

-

]

00 O [Scae Beon | |50 - oeve Dev
7[: Scale_End G T#5s I e B 8 ET

B0 e SR i
o | | [ .

e R
A_02 OC —————{]ALLB
A02SC  [F———{aisc

S EREE

...... 00 T[] Scae_Begn
g 000 [ Scde_Ed

| swova BRI

The “X_1o02_R" outputs values “Min”, “Avg”, “Max" and “ok” can be used in the control strategy.
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3.2.4 HART Interface
3.2.4.1 HART IP ComUserTask

HART Libraries called “HIMax HART Packages” and provided by HIMA Paul Hildebrandt GmbH must be
installed in the project. These packages contain HART function blocks and user tasks. There exists
different “HIMax HART Packages” depending on the number of HART interfaces (100, 300, 500 and 700).

Please refer to the document “HI 801 089 E User Manual HIMax HART Package V1.00 (1016)" for further
information.

3.2.4.1.1 License Management
The use of ComUserTask requires a license, provided by HIMA Paul Hildebrandt GmbH.

e To obtain the correct license key for your System-ID from the license number received via delivery
note, go to the following internet page:
http://www.hima.com/Products/HIMax/SlLworX_ registration.php

By entering your system ID and licenses number you can create your relevant license key for
SILworX. Please NOTE down and archive that key!

= Industr 7 : - ‘

S
=]
=
|

L] [ [
roes | | ]
] m ]
wss [ =|m ]
o [ ] [
ar [ [

e InSILworX, right-click on “License Management” and select the menu “New" to create a new
license key:
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g Prm|'j Mew
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e (o to the new License Key, right click and open “Properties”, following Window will shop up:

Ll /o ion/Resource/License License Ke., ]
Type [License key |
Name License Key_1 |
Activation Code [ ]
License Number [ |
Licensed for System I0 [ |
Options

o o= I )=

Under “Activation Code”, enter the key, which was created in the internet page.
Obtained licenses will be shown under “Options”. The “Licensed for System ID" number must match

the System ID entered for the resource. Changing the “Name” is optional.

3.2.4.1.2 Import of Global Variables

An existing global variables list is provided by HIMA Paul Hildebrandt GmbH as part of the package
“HIMax HART package”. This list provides the corresponding interfaces variables of the ComUserTask.

e Right-click on the field “Global Variables” and select the option “Edit". This opens the global

variables window.

‘&) HIMAO1_integration
=- _‘I'b Configuration
=~ i1} Resource [100] -
Global Variables .
|

I—& 2
{— ﬁ Hardware bt |

i+

I L@ License Management |
\\f I+ Program |ﬂ Edit
|

- Iif Library

(=)~ 5 Protocols 7 e
l Verification
|~ @ ComUserTask - Hi <
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e Right-click in the field and select the option “Import Table Content from *.CSV".

&0 GV [100.x.x] ]
7 Name 4 | patatype | Initial Value

L& New Global Variable

K| Delete

)

5y Paste
E’} Save Table Content as CSV

lfﬂ Import Table Content from CSV

@ | Help
Cross-Reference in Column

Search and Replace

e Select the *.csv file of the global variables and click on the button “OK".
e e S SR e R R i B b e — o
4 Import: Import Table Content from CSV of Global Variables 25|

—Delimiter
(3) Comma
() Semicolon

—Coding
O ANSI (Latin-1)

(O Unicode (UTF-16)
(&) Automatic Detection

Import File

hT 1\X-HART-Lib V1.0 Global Variables (100 interfaces, HART 1).csv "__]

Automatically dose the dialog upon success.

[ x J[_ comel  J[ b ]
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e Variables for 100 Inputs/Outputs Interfaces are successfully imported.
@6 [100.xx] * |

z, Name “~ Data type Init
189 i) hart-ip-1-nterface-0-085 X-HART _interface-type-o
190 @ &) hart-p-1-interface-0-086 X-HART _interface-type-o
E £2] O hart-p-1-interface-0-087 X-HART _interface-type-o
E £] »:J hart-ip-1-interface-0-088 X-HART _interface-type-o
E 1+ 0 hart-ip-1-interface-0-08% X-HART _interface-type-o
34 [+ Q hart-ip-1-interface-0-090 X-HART _interface-type-o
195 @ &) hart-p-1-nterface-0-091 X-HART _interface-type-o
E # @ hart-ip-1-interface-0-092 X-HART _interface-type-o
Y7 @ &) hart-p-1-nterface-0-093 X-HART _interface-type-o
8@ &) hart-p-1-nterface-0-094 X-HART _interface-type-o
E &3] 0 hart-p-1-interface-0-095 X-HART _interface-type-o
E ® »:J hart-ip-1-interface-0-096 X-HART _interface-type-o
_2_0_1 i+ »;3 hart-ip-1-interface-0-087 X-HART _interface-type-o
E # Q hart-ip-1-interface-0-098 X-HART _interface-type-o
203 @ i) hart-p-1-interface-0-099 X-HART_interface-type-o

3.2.4.1.3 Inputs/Outputs Configuration
In this example, the package “HIMax HART Package” for 100 Interfaces has been implemented.

¢ Right-click on the field “Protocols” and select the menu “New".
El.l— i Library
#- [ Library
4‘-# License Management
— i} Program
— I |Prof
9 sa#i,j New

— M programmin

>

&l

e Select the object “ComUserTask” and enter a name, for example “ComUserTask - HART IP".
4 New Object

{7 ComUserTask

‘51_ HART Protocol

“,ﬂ Modbus Master

f‘,ﬂ Modbus Slave Set

i PROFIBUS DP Master
& PROFIBUS DP Slave

A& PROFINET 1/0 Controller
& PROFINET 1/O Device
& SNTP Client

&) SNTP Server

_E__ Send/Receive over TCP

Name |ComUserTask - HART IP |

o< J[ con J[ reo |
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e The new “ComUserTask” is inserted in the Project.
Select it and click on the shortcut button “Edit".

=- Zj Protocols
By 5 & =
M HART-Protocol1

E_’_ safeethernet
B programming and Debugging Tool

e Following window is displayed.

Version 1.00.00

Now, variables need to be imported from the corresponding *.CSV file of the “HIMax HART

Package”.

Process Variables ‘ System Variables |

Input Signals | Output Signals |
7, Name + | Data type | Offset Global Variable Z Name + | Data type | Offset Global Variable
This view is empty. This view is empty.
&l I | @) &l m | B
atassad] —————
Global Variables | Cross-References
% Name + | Datatype | Initial Value Desaription adl| 4 ke 4 Stuctrelnfo Info

This view is empty.

This view is empty.

e Right-click in the field of the “Input Signals” and select the option “Import Table Content from

*.CSV".

2 ComUserTask - HART IP ]

Process Variables | System Variables |

Input Signals I
z, Name 4 | Data type | Offset Global Variable
This view is empty. | New Variable
New Offsets
>

=34 Cop
(Y Paste
| Save Table Content as CSV

hﬁ Import Table Content from CSV

-~
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e Select the *.csv file of the Inputs and click on the button “OK”
& Import: Import Table Content from CSV of Input Signals =

—Delimiter

(%) Comma
(O Semicolon

—Coding
(O ANSI (Latin-1)
(O Unicode (UTF-16)
(3) Automatic Detection

Import File

[ 1X-HART-Lib V1.0 CUT Input Signals (100 interfaces, HART 1).csv |... |

Automatically close the dialog upon success.

[ o JL__ comel  J telp l

e Variables for 100 Inputs Interfaces are successfully imported.
@ ComUserTask -HARTIP = |

Input Signals |
7, Name Data type Offset Global Varie|
_?_5 # hart-p-1-nterface--083 X-HART _interface-type- 6063
ﬁ # hart-ip-1-interface--084 X-HART _interface-typed =~ 6136
_fz [+ hart-ip-1-interface--085 X-HART _interface-type- =~ 6209
88 @ hart-ip-1-interface+-086 X-HART _interface-type4 6282
_39 # hart-p-1-nterface--087 X-HART _interface-typed =~ 6355
ﬂ # hart-p-1-interface--088 X-HART _interface-typed =~ 6428
ﬁ # hart-p-1-interface--089 X-HART _interface-typed =~ 6501
E # hart-ip-1-interface--090 X-HART _interface-typed =~ 6574
_93 # hart-p-1-nterface--091 X-HART _interface-type- =~ 6647
_94 # hart-ip-1-interface--092 X-HART _interface-typed =~ 6720
_9_5 [+ hart-ip-1-interface--093 X-HART _interface-type- =~ 6793
96 @ hart-ip-1-interface4-094 X-HART _interface-type- 6866
_97 # hart-p-1-nterface--095 X-HART _interface-typed =~ 6939
j # hart-p-1-interface--096 X-HART _interface-type-i 7012
_99 # hart-p-1-interface--097 X-HART _interface-type4 =~ 7085
ﬂ # hart-p-1-nterface--098 X-HART _interface-type- 7158
E # hart-p-1-nterface--099 X-HART _interface-type4 =~ 7231
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e Right-click in the field of the “Output Signals” and select the option “Import Table Content from
*.CSvV.

Output Signals |
?/ Name “  Data type Offset Global Variable

This view is empty.

New Variable
X Delete Variable
New Offsets

|4 Save Table Content as CSV
ltﬁ Import Table Content from CSV

@ Help

Search and Replace

e Select the *.csv file of the Outputs and click on the button “OK".

4 Import: Import Table Content from CSV of Output Signals X

—Delimiter
(3 Comma
(O Semicolon

—Coding
O ANSI (Latin-1)

O Unicode (UTF-16)
(®) Automatic Detection

Import File
R\X-HART-Lib V1.0 CUT Output Signals (100 interfaces, HART 1).csv ...

Automatically close the dialog upon success.

[ o J[_ comel  J[ b ]
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e Variables for 100 Outputs Interfaces are successfully imported.

Output Signals ]

2

85
8
87

88

89

90
91
92
93
94
95

%
97
%
9
100
101

=
[+
]
i+

®

Name
hart-ip-1-interface-0-083
hart-ip-1-interface-0-084
hart-ip-1-interface-0-085
hart-ip-1-interface-0-086
hart-ip-1-interface-0-087
hart-ip-1-interface-0-088
hart-ip-1-interface-0-089
hart-ip-1-interface-0-090
hart-ip-1-interface-0-091
hart-ip-1-interface-0-092
hart-ip-1-nterface-0-093
hart-ip-1-interface-0-094
hart-ip-1-interface-0-095
hart-ip-1-interface-0-096
hart-ip-1-nterface-0-097
hart-ip-1-interface-0-098

Data type
X-HART_interface-type-o
X-HART _interface-type-o
X-HART _interface-type-o
X-HART _interface-type-o
X-HART _interface-type-o
X-HART _interface-type-o
X-HART _interface-type-o
X-HART _interface-type-o
X-HART_interface-type-o
X-HART _interface-type-o
X-HART _interface-type-o
X-HART _interface-type-o
X-HART _interface-type-o
X-HART _interface-type-o
X-HART _interface-type-o
X-HART _interface-type-o

® lhart4p~11‘nterface~o~099

| X-HART_interface-type-o

Offset
5998
6070
6142
6214
6286
6358
6430
6502
6574
6646
6718
6790
6862
6934
7006
7078
7150

Version 1.00.00

e Declared Global variables are automatically assigned to the ComUserTask for the inputs/outputs.

1

InputSignals |

OutputSignals |

Name
7 @ hart-p-1-nterface-085
® hart-p-1-interface--086
® hart-ip-1-nterface4-087
@ hartip-1-interface-088
@ hart-p-1-interface--089
® hartip-1-nterface4-090
& hart-p-1-nterface-i-091
) hart-p-1-nterface--092
® hart-p-1-interface-093
@ hartip-1-interface--094
# hartip-1-nterface-095
) hartp-1-nterfacei-096
@ hartip-1-interface--097
 hartp-l-nterface--098
® hartp-1-nterfacei-099

@ &

el ol gl gl

|55l ol gl ol el ]

|5
g

2

[

Data type
X-HART_interface-type-
X-HART_interface-type-
X-HART_interface-type-
X-HART_interface-type-
X-HART_interface-type
X-HART_interface-type-
X-HART_interface-type-
X-HART_interface-type-
X-HART_interface-type-
X-HART_interface-type-
X-HART interface-type-
X-HART_interface-type-
X-HART_interface-type-
X-HART_interface-type-
X-HART_interface-type-

Offset Global Variable
6209 hart-p-1-interface+-085
6282 hart-p-linterface-086
6355 hartp-1-nterface--087
6428 hart-p-1-interface-083
6501 hart-ip-1-nterface--089
6574 hart-p-1-interface+-030
6647 hartp-1-nterface--091
6720 hart-ip-1-nterface4-092
6793 hartp-1-nterface--093
6866 hart-p-1-interface+-094
6939 hart-ip-1-interface--095
7012 hart-p-1-interface+-096
7085 hart-ip-1interface-097
7158 hart-ip-1-nterface--098
7231 hartp-L-interface-099

(]

Name
& hart-p-1-config-o
# hart-p-1-interface-0-000
® hartip-linterface-0-001
& hart-p-1-interface-0-002
& hart-p-l-nterface-0-003
# hart-p-1-interface-0-004
& hartp-1-nterface-0-005
# hart-p-l-nterface-0-006
@ hart-ip-1-interface-0-007
@ hart-p-1-interface-0-008
& hart-p-l-interface-0-009
® hartip-interface-0-010
@ hart-p-l-nterface-0-011
# hart-p-l-nterface0-012
® hartip-l-nterface-0-013
#_hart-in-1-interface-n-014

Data type
X-HART_config-type-0
X-HART _interface-type-o
X-HART _interface-type-o
X-HART _interface-type-o
X-HART_interface-type-o
X-HART _interface-type-o
X-HART interface-type-o
X-HART_interface-type-o

Offset Global Variable
0 hartip-1-config-o
22 hartip-l-nterface-0-000
94 hart-p-1-interface-0-001
166 hart-p-1-interface-0-002
238 hart-p-1-nterface-0-003
310 hart-ip-1-interface-0-004
382 hart-ip-1-interface-0-005
454 hart-p-1-interface-0-006

X-HART _interface-typ
X-HART interface-type-o
X-HART_interface-type-o
X-HART _interface-type-o
X-HART_interface-type-o
X-HART _interface-type-o
X-HART_interface-type

526 hart-ip-1interfa 7
598 hart-p-1-nterface-0-008
670 hart-p-l-interface-0-009
742 hart-ip-tinterface-0-010
814 hart-p-1-nterface-0-011
886 hart-p-l-nterface-0-012

X-HART interface-tvne-n

958 hart-p face-0-013
1030 hart-in-1-interface-0-014

e Save and close the window.

{E]

Tl slslslslelslol ol Jal oLl &
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3.2.4.1.4 Communication Module and User Task Assignment

e Select the ComUserTask “ComUserTask - HART IP” and click on the shortcut button “Properties”.
= ffF Library
#- I Library
Lﬂ License Management
I Program
=~ ] Protocols
| @ [ComUserTask - HART 1P

e Select the communication Module 100.0.7 (COM 1) and set the parameter “Schedule Interval
[ms]” to the value “3ms". Then click on the button “OK".

{7 /Configuration/HIMax_EuH_HART_100/Protocols... [mds]

Type [comUserTask |
Name [HART-IP-CUT |
Process Data Refresh Rate [ms] Io |
Allow Multiple Fragments per Cyde
| Module [100.0.7¢coM D) [v]
Activate Max. pP Budget

Max. pP Budget in [%] [s0 |
Behavior on CPU/COM Connection Loss 'Retain Last Value |g
| Schedule Interval [ms] 3 ]
User Task RC (100 interfaces).ldb
Lo J[ conced [t |

e Right-click on the ComUserTask , then select the menu “Load User Task” and select the User Task

of the "HIMax HART Package”.
=I- ] Protocols

— {7 [ComUserTask -HARTIP_ 1
“ W cafeethernet 44 Ne
M programming and Debugging Tool @ Properties

& Edit
12] Verification
o O
£y Copy
$  Cut
2
X Delete
|2 Archive
ﬂij )
| LoadUserTask |
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3.2.4.1.5 ComUserTask Verification

e Right-click on the ComUserTask and select the menu “Verification” in order to check the

configuration.
= Zl Protocols

|

| T G [ComUserTask -HARTIP 1
— M8 programming and Debugging Tool iy Ne
> | Properties
& Edit
M Verification l

e Following window appears. Click on the button “OK" to proceed.

i Verification

Automatically dose the dialog upon success.

Lo J[ concel J[ tep |

e \Verification result is displayed in the logbook window.

Date/Time 4 | Severity
1 = 24/02/2016 14:19:33.781 Info Verification started.
2

24/02/2016 14:19:36... Info Verification finished. Warnings: 0. Errors: 0.

3.2.4.2 HART IP Protocols

3.2.4.2.1 New Protocol

Right-click on the field “Protocols” and select the menu “New".

=- %I |Protocols
L {7 ComUserTask - HART IP

9 safeethernet y
P X-Lib
Programming and Debugging Tool R

Verification

] New

[+

]~
-

] I8N

§
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e Select the object “HART Protocol” and enter a name, for example "HART Protocol HIMAQ1" and

click on the button “OK".
i New Object

Qr ComUserTask

5 HART Protocol

[3,3: Modbus Master

EQ Modbus Slave Set

& PROFIBUS DP Master
& PROFIBUS DP Slave

& PROFINET 1/0 Controller
i PROFINET 1/O Device
& SNTP Client

% SNTP Server

& Send/Receive over TCP

Name [HART Protocol HIMAO1 |
Lok J[ coned J[ heb ]

3.2.4.2.2 Communication Module Assignment

e Inthe project view, select "HART Protocol HIMAO1" and select the shortcut button “Properties”.

I

- Library
Lﬂ License Management
\l¥] Program
[=I- &4l Protocols
— {3 ComUserTask - HART IP

-

L 5] [HART Protocol HIMAO1 |
P safeethernet

e Select the communication Module 100.0.7 (COM 1) and click on the button “OK".
" 8l /Configuration/Resource/Protocols/HART Pro... i)
Name
|Module 100.0.7 (COM 1) |v|

Activate Max. pP Budget

vl
.1 Budgetn %] E—
C—

Polling Address
Use Standard HART TCP Port (5094)
Use Second HART TCP Port

Second HART TCP Port 2004

Use Standard HART UDP Port (5094)

Use Second HART UDP Port
Second HART UDP Port
o« J[ cancel J[ b ]
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3.2.4.2.3 Protocol Verification

e Right-click on the ComUserTask and select the menu “Verification” in order to check the

configuration.

= Lﬂ Protocols
L {r ComUserTask - HART IP
% [HART Protocol HIMAO1 1
'-" safeethemet |

M programming and Debugging Tool 6; Properties

Verification

‘gl

o FoIIowmg window appears. Click on the button “OK" to proceed.
A Verification

Automatically dlose the dialog upon success.

Lo J[ concel J[ e ]

e \Verification result is displayed in the logbook window.

Date/Time 4 | Severity
1 = 24/02/2016 14:19:33.781 Info Verification started.
2 24/02/2016 14:19:36... Info Verification finished. Warnings: 0. Errors: 0.

3.2.4.3 HART IP Master Configuration

e Open the program page “Program HIMAO1" and select the tab “Blocks". Drag the function block
”X HART Conﬂg and drop |t mto the program page:

| HARTIP Config |- "':::
B ; XHART_Config L /
" Config Input Config Output

IPAddress (Default: locahost)
Port (Default: 5094)

Enable State Machine State "] -
Scan Start ScanActive| | -

Oonooon

DR Aush Number of Devices [] -

Session Time (Default: 10000ms)
KeepAlive Interval (Default: 5000ms)
Transaction Timeout (Default: 500ms)

Connectors || Instances | System Variables |

| Blods

Name Library Type Path Name
:@f X-HART_CMD48 Function Block [Configuration/Resource Library Library/X-HART-Lib V1.0/..
4BF X-HART_cMDS0 Function Block [Configuration/Resource Library/Library/X-HART-Lib V1.0/...
ﬂ X-HART_Config Function Block [Configuration/ResourceLibrary/Library/X-HART-Lib V1.0/...
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e Select the tab “Global Variables”, drag and drop the variables “hart-ip-1-config-i" and “hart-ip-1-
config-o” into the program page and connect both variables to the function block:

'ZIIIZHART_IF,ConﬁgZZIIIZfﬁﬁﬁﬁﬁﬁﬁﬁiIZIIIZIIIIIZIIIII

X-HART_Config

Config Output [

- - - [ PAddress (Defau: locahost)
- - [ Port (Default: 5094)

- [ Enable SateMechne State® - - - - - - - oo
. I Scan Start ScanActvel] - - - - -
- | DRFlush Number of Devices [1] - - - - -
- [] Session Time (Defaut: 10000ms)
: E KeepAlive Interval (Default: 5000ms)
¢ E Transaction Timeout (Default: 500ms)

< [ il J

——— iz . asses)

Global Variables | Blocks | Localvariables | Connectors |  Instances | System Variables |

?/ Name - Data type Initial Value 7pﬁon Additional Comment

16 @ &) hart-ip-1-config- X-HART_config-type-i

17 @ ) hart-p-1-config-o X-HART_config-type-o

e Right-click in the program page and select the menu “Create Value Field".

IC) Creai:e Value Field I

E» | Create FBD Input Connector
E» | Create SFC Input Connector

e Paste the “Value Field" in the program.

e Enter the value “2004" for this example and connect the variable to the instance “Port
(default:5094)" of the function block.

= jARTiPConfiglei R R R R
YHART_Config
l::ConﬁgInput ConﬁgOutput::::::::: |

S S _ IP Address (Default: localhost)
(| Port (Default: 5094)
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e This port value must be the same as the configured one in the "HART Protocol HIMAO1"
properties in chapter 3.2.4.2.2:

Ml /Configuration/Resource/Protocols/HART Pro...

Name ART Protocol HIMAO 1]
Module 1100.0.7(COM 1) [w|
Activate Max. pP Budget

Max. 4P Budgetin [%] B ]
b ]

Polling Address

Use Standard HART TCP Port (5094)

Use Second HART TCP Port

Second HART TCP Port
Use Standard HART UDP Port (5094)

Use Second HART UDP Port

Second HART UDP Port
[ oK ] [ Cancel ] [ Help ]

In this example, we use the Second Port because the Standard Port (5094) will be used for the
Routed Tool Integration.

o (reate a new global variable “startFB" with data type “BOOL" used for enabling the function block
“HART-IP Config" in this example.

Global Variables | Blocks | LocalVariables | Connmectors |  Instances | System Variables |
?/ Name 4 | Data type Initial Value Description
210 ) startFB BOOL false

e Drag the variable “startFB" in the program page and connect it to the instance “Enable” of the
function block.

HART-IPConﬁgI

YHART_Config

=l config input Config Output [T | hart-ip-1-c

IP Address (Default: localhost)
[ Port (Default: 5094)

[ enavie SteteMactinestate[ i
e (reate a new global variable “startScan” with “BOOL" data type:
Global Variables l Blocks | Local Variables | Connectors |  Instances
z Name 4 | patatype | Initial Value
210 D startFB BOOL false
211 ) startScan BOOL false
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While going from FALSE to TRUE, the “Scan Start” input starts the new HART device scan process.
The TRUE level must be set for at least two HART-IP Master CUT cycles to start the device scan.
That's why a timer function block must be inserted. Select the tab “Blocks” function block “TP and
drag it closed to the HART-IP config function block:

<

i GlobalVariables | ~ Blods  J| localVariables | Connectors
-?/ Symbol = Library Tyg
83 1B Ton Timer
84 & TP Timer

‘7 i v Blocks | Local Variables |  Connectors | Instances
Name 4 | Data type Initial Value

BOOL false

BOOL false

[

Right-click in the program page and select the menu “Create Value Field":

[ Create Value Field |

|
= ‘ Create FBD Input Connector

3 Create SFC Input Connector

Paste the Field value in the program:
Enter the value “T#5s" for this example and connect the variable to the instance “PT" of the
function block TP. Connect the function block “TP” output to the HART-IP Config “Scan Start” bit.
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¢ Now the configured "HART-IP Config” function block should look like this:

X-HART_Config

. Config Input Config Output e

OstartFE |1 O Enave setemiachnesatel ]

- =1 Scan Start Seiipciiveml RS R R

"EDRHUSh Numberof Devices [[] - -+« © « =« s s

t startScan

T#5s Ciss
- [] session Time (Default: 10000ms)

................................... l: KeepA"Ve Interval (mfault 5000”'5)

................................... I:Transaction‘nrneom(Default:sOOrrs)

3.2.4.4 HART Modem Enabling/Disabling

The HIMA HART interface module is not a multiplexer; it has individual HART modems for each channel.
A connected HART device can only be scanned and operated, if its corresponding HART channel modem is
enabled. This can be managed by assigning a global variable per channel:

e Double-click on the field “Global variables” in Resource[100].
%y HIMAO1_integration

= 4% Configuration
=- #1l) Resource [100]

I~ ) Global Variables

o C(reate global variables with data type “BOOL" for all used HART channels and initialize them as
required (TRUE or FALSE). In our application, we initialize with “TRUE".

J RELEASE_HART_MCDEM_D1 BOOL TRUE For Enabling/disabling channel 1 HART Modem

e Inthe Hardware configuration view, double-click on the HART card “X-HART 32 01".
X-AI 32 | X-AI 32 [X-HART

01 01
<8 | -8

Al'l All

e Select the tab “I/0 Submodule HART_32_01: Channels” and assign the created global variables to
the corresponding channel. E.g. "RELEASE_ HART_MODEM_01" is used here to enable the HART
modem for channel 1:

Modde || 1/0 Submodue HART_32.01 | 1/0 Submoduie HART_32 01 Channels |
}‘/ Channel no. -> Channel OK [BOOL] Activate HART [BOOL] ->
I 1 RELEASE_HART_MODEM_01 |
- - — =
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3.2.4.5 Universal HART Command Function Blocks

All universal HART Command function blocks are used in a similar manner. Each requires an “Interface
Input” and an “Interface Output” signal as well as a BOOL input variable to activate the function block. The
assignment to the X-HART module and a specific channel is done by constant parameters connected to
“1/0 Card” and “Channel” input:

X-HART_CMD1
:l hart-lp—1—nteiface+001 ‘Interfacelnp.n lnterfaceOJtput::}%{Cl: hart~p—1—ntelface—o—001 . l]
”””:_SlarlCMDsONCE 2 S Al BelgeRn G B o a A B B Bl v B
RS Active oK[ - -
e Ei RELEASE_HART_MODEM_01 = - - [ Timeout Current status [7] - -
1 1/0 Card Response code
1 ——{C] Channel Device status[7] - -
FASTEE SR

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

3.2.4.5.1 HART CMD 0: Read unique identifier

e Open the program page “Program HIMAO1" and select the tab “Blocks”. Drag the function block
“X-HART_CMDOQ" and drop it into the program page:

Expanded Device Type[] - -
Minirum Nurber of reanbes[] - -
HART Frotocol Msor Reveon[] - -

Device Reveon[] - -
Softw are Reveon[] oo
l-ardwaeFévsonij S

Fhyscal Signaling Cade[] - -

Global Variables | Blocks i Local Variables | Instances System Variables

j"/ Symbol Name Library Type Path Name
_EZ BE |X-HART_CMDO Function Block /Configuration/Resource/Library/Library/X-HART-Lib V...
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e Select the tab “Global Variables”, drag and drop the variables “hart-ip-1-interface-i-000" and
“hart-ip-1-interface-0-000" into the program page. Then connect both variables to the function

block:
-”””“””“.-”-”-”-””””-“:::::X—HART_CMDO::::::::::::::::::::::::::::::::::::::::
X-HART_CMDO
Interface Input Interface Outpu
.:;i:Act'Ne Activ'ty::I::::::::::::::::”.”””“””

Currentstatus 7] - - - - - - o

- - [vocCard Response code
-+ [ Channel Device status

N

Expanded Device Type
MnimumNurrber of Preambles
HART Protocol Major Revision

Device Revision

Softw are Revision
Hardw are Revision
Physical Signaling Code
Flags

Device ID

ST T T T T T

& \ m J

Global Variables i Blocks | Local Variables |  Connectors Instances | System Variables
-?, Name = Data type Initial Value Description Additional Comment Technical Unit
116 ® ) hart-p-1-nterface4-098 X-HART _interface-type-i
117 * ") hart-ip-1-interface--093 X-HART _interface-type-
118 @ ) [hartip-Linterface-0-000 | X-HART interface-type-o

e Double-click on the field “Global variables” in Resource[100].

(&) HIMAD1 integration
=- jb Configuration
=- #i1) Resource [100]
&) Global Variables

e Inour example, we have created another global variable called “StartCMDs ONCE":
g.‘-} StartCMDs ONCE BOOL TRUE For activating Universal Commands function blocks

e This start command variable “StartCMDs ONCE"” must be set to TRUE and the relevant HART
modem must be enabled in order to activate the function block. The “AND" function can be found
in the tab “Blocks":

* ] StafCMDS ONCE |7 © ' " ..

| RELEASE HART MODEM 01 5

— Acrwel

: Timeout

e The"l/0 Card” assignment is done by using a value field. Right-click in the program page and
select the menu “Create Value Field":

1

|C) Create Value Field I

E» | Create FBD Input Connector

E» Create SFC Input Connector
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e Paste the value field in the program and connect it to the “I/0 Card” input of the function block.
Double-click to edit its value. In our example, the value must be “1”. This corresponds to the HART
ID number of the X-HART module which can be found in the Hardware configuration view:

X-AI 32 X-AI 32  [X-HART Module ’ 1/0 Submodule HART_32_01 | 1/O Submodule HART_32_01: Channels |

01 01
o | < Neme [T/ Submodule HART 32 01 |
Al 1 Al 1 IHART ID|1 I

X-coM | 100.0.7 (COM 1) (v

e The “Channel” assignment is done by using another value field. Right-click in the program page
and select the menu “Create Value Field":

|D } Create Value Field I

E» | Create FBD Input Connector

E2| Create SFC Input Connector

e Paste the value field in the program and connect it to the “Channel” input of the function block.
Double-click to edit its value. In our example, the value is “1". This corresponds to the HART
channel on which the field device is connected.

e All necessary input and output variables are now connected. Command O response variables are
available (marked with red rectangle) and can be assigned for further use:

haﬂ—D-1-|mEfaCe—i—m0 T EI Interface Input Interface Output D=‘—C| hal1-p-1—mlelface00m l]

Start CMDs ONCE..

= . s e
-1 [] RELEASE_HART_MODEM 01 [1-—[]

Current status S =

—-— e -
VO Card Response code

|
A

Channel Device status

I T
R

Expanded Device Type

1} ::Command O response

Minimum Number of Preambles

HART Protocol Major Revision
Software Revision

]
|
HardwareRevision:! I R
Physical Signaling Code [J] -y -
]
]

Flagsi | -
ODevice DML o o e o o el e e e

I Device Revision
1
[ |

e Refer to the document “HI 801 089 E User Manual HIMax HART Package V1.00 (1016)" for
further information about the HART Commands function blocks. Refer to the document
"HCF_SPEC-127" for further information about Universal HART Commands.
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3.2.4.5.2 HART CMD 1: Read primary variable

e Following the steps described in chapter 3.2.4.5.1, Command 1 response variables are available
(marked with red rectangle) and can be assrgned for further use:

XHART_CMD1
YX-HART_CMDI
. Interface Input Interface Output
. OK
£ Tinout Grrrentsatislli: ot il i e e

I 1/0 Card I Response code i
Channel Device status [7] -

1
Bivasrl e : S
e e e B el e L M e e S e A e

3.2.4.5.3 HART CMD 2: Read loop current and percent of range

e Following the steps described in chapter 3.2.4.5.1, Command 2 response variables are available
(marked wrth red rectangle) and can be assrgned for further use:

o ok heemamd
..... ¥HART_CMDZ S g

: : b ad [1 h&i—pﬂmﬂ:@—l—{m D=E Interface Input Interface Outputj%q hm{pdﬂerfaceuo—[l]ﬂ I:|
I StartCMDs ONCE T = ;’:Acwe OK:| ; 52 Bl
!:l RELEASE_HART_NDDEM_O‘] - oo O Timeout Currentstatus [ - - - - -~ -

R

Channel I Device status [ ]

| vo card Response code [ I """
i)
L

..... WLDDpCurrant]-I

..... i i 1
—-_-_-__l
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3.2.4.5.4 HART CMD 3: Read dynamic variables and loop current

(marked with red rectangle) and can be assigned for further use:

oo xpART OMDB v ]

StartCMDs ONCE

i harEipfrintetacei003 Iin—————

] RELEASE_HART_MODEM 01 ||

1

3.2.4.5.5 HART CMD 6: Write polling address

: Timeout

V0 Card

1 ]

Version 1.00.00

Following the steps described in chapter 3.2.4.5.1, Command 3 response variables are available

Y-HART_CMD3_4V

Interface Input

Active
Current Stat

-— e
Response co

Channel Device stat

PV Val
PV Units Co

SV Val
SV Units Co.

TV Val
TV Units Co

Qv Val
Qv Units Co.

-

Interface Output

oK

[~ hart-ip-1-interface-0-003 |1 -
s
-
j:-‘.::::::::::::

us
—
de

us

PV Loop Current Fa

ol
:‘IZZZZZZZZZZZZ

ue

de
|3 5 5 3
o

ug
de

leZZZZZZZZZZZ e e
3 - Command 3 response: - -

ue
de

S
=N

ue

de

Following the steps described in chapter 3.2.4.5.1, Command 6 is prepared to write the “Polling

Address” and “Loop Current Mode” parameters. Response variables are available (marked with red

rectangle) and can be assigned for further use:

::::::::ﬂhar[_p_‘[_ima'face_’
_SiaﬂCMDSONCE

] RELEASE HART MODEM 01 b

1

1

1

1

S [YHART CMDE - -

YHART_CMDB

Interface Input Interface Output

Active Activity

Current status

———{ hart-ip-1-nterface-0-004 |1
e
.-

/0 Card Response code

Channel Device status

Loop Current Mode l Loop Current Mode =

Poling Address Polling Address =

:'I::Command:6:respo:nse:::
51
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3.2.4.5.6 HART CMD 13: Read tag, descriptor and date

e Following the steps described in chapter 3.2.4.5.1, Command 13 response variables are available
(marked with red rectangle) and can be assigned for further use:

B Ry
s [ Rartp-l-interface-H005 ~{ll hterfsce nput Intertace Output [Ty
<t ] StarCMDs ONCE g o0t ot .

©iiIDINt  RELEASE_HART_MODEM 01

hart-ip-1dnterface0-005 [ - - - - -
o L [XAHART_TAG_UNPACK] ot
] Active dvity ] -+ - - - - XHART_TAG_UNPACK .

- =il TG CHAR 01

o

b3

o

® !
THEEEEE NN .

o
: Command 13response (" ¥HART_DESCRIPTOR_UNPACK
e e e e e nerreTon: CHAR 01
CHAR 02

CHAR 03
CHAR 04
CHAR 05
CHAR 06
CHAR 07
CHAR 08
CHAR 09
CHAR 10
CHAR 11
CHAR 12
CHAR 13
CHAR 14
CHAR 15
CHAR 16

e BB R EEE R EEEERH R

e Received Data bytes for “Tag” and “Descriptor” have the Packed ASCII format. Specific function
blocks provided by the HIMA Paul Hildebrandt GmbH “X-HART-Lib V1.0" library need to be used to
decode the Packed ASCII data bytes for further use. The function blocks “X-HART_TAG_UNPACK"
and “X-HART_DESCRIPTOR_UNPACK" can be found in the tab “Blocks".
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3.2.4.5.7 HART CMD 18: Write tag, Descriptor, Date

e Following the steps described in chapter 3.2.4.5.1, Command 18 is prepared to write the “Tag",
“Descriptor” and “Date” parameters. Response variables are available (marked with red rectangle)
and can be assigned for further use.
S R R :::::::X_HART_E‘,I.|D1S::: R e e R

HART_CWOTE
i - hierfsce Input Inter face Output —
EEE“_STBI"[CMDSONCE .- Rl 2 - —

- - [ RELEASE HART_MODEM 01 [+

Currentstatus[] - -

VO Card Response codz[T] -
Channel I Device stats[T] =
| XHARTTAG PACK |- - -« oo oov vt g
FHART_TAG_PACK Tz | Tag=[d - -
Cescripor Descripor >| t B
Dste I Date =[] - -

- Ecern TAG [T
[ crar0z
O cHar03
[ cHaR 04
O cHaR0s
CHAR DS
- [ craror
[ cHaros

TToTT

[T TF T O
¥-HART_DE SCRIPTOR_PACK

CHARD1 DESCRIFTOR [T
CHAR 02 e
CHARD3
CHAR D4
CHARDS
CHAR DS
CHAROT
CHAR 0B
- - EcHaros
[ cHar 10
B ciar
[ char 12

CHAR13
[ cHaR 14
CHAR15
CHAR 16

e The parameters “Tag” and “Descriptor” must have the Packed ASCII format. Specific function blocks
provided by the HIMA Paul Hildebrandt GmbH “X-HART-Lib V1.0" library need to be used to code
the bytes in Packed ASCII format. The function blocks “X-HART_TAG_PACK" and “X-
HART_DESCRIPTOR_PACK" can be found in the tab “Blocks”.

e The parameter “Date” must have the HART Date format. Dates are represented by three 8-bit
binary unsigned integers representing respectively, the day, month and year minus 1900. Date is
transmitted day first followed by the month and year bytes. This allows the representation of any
date between 1 January 1900 and 31 December 2155.
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3.2.4.5.8 HART CMD 38: Reset configuration changed flag (from HART 6)

e Following the steps described in chapter 3.2.4.5.1, Command 38 is prepared to force a reset of the
configuration change flag. The response code is available and can be assigned for further use:

XHART CMD38]" -

X—HART7WD38
oo O haip-1-inierface 007 i hterface nput Interface Qutput [T hart-ip-1-interface-0-007 |7 -
R i i B
% A 2D, : — — =1 Active ACWIty:‘ AP e e i F:

j RELEASE_HART_MODEM_01 J =8| J o Currentstams:l
1 —{| 1O Card Response code []
1 [ Channel

3.2.4.5.9 HART CMD 48: Read additional device status

e Following the steps described in chapter 3.2.4.5.1, Command 48 response variables are available
(marked with red rectangle) and can be assigned for further use.

vvvvvvvvvvvvvv - {HART Command 48] - = - -
X-HART_CMD48 S i

] Interface Input Interface Outputﬂ—q hart-ip-1-interface-0-008 L__‘ ; 7 :
o Q(
& Timeout Current status j e e et 7 O N A G it
= s | XCHART. DeviceStatus| i i A
—-— o - X-HART_DevceStatus s
VO Card Response code S
Channel I Device status Device status Primary Variable Out of Limits [ ] - -

I Non-Primary Variable Out of Limis [] -
Device-Specific Status 0 [ - - [ Latched Loop Current Satuated:! 3
I Device-Specific Status 1 Reset latch Loop Current leed:! 0o
rS ponse Device-Specific Status 2 7] More Status Avaiable [ - -
I Device-Specific Status 3 Cold Start[] - -
Device-Specific Status 4 ] Configuration Changed :I A
Device-Specific Status 6 [ - - - - - - - Device Maffunction [] - -
| Beendedbevice Sats I0 - - - e

Device Operating Mode

Standardized Status 0 7]

e An additional function block called “X-HART DeviceStatus” is provided by HIMA Paul Hildebrandt
GmbH and can be used to extract details from the device status.
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3.2.4.6 HART Interface Module Write Protection

The Write Protection control is relevant for SIL applications. During commissioning or maintenance, the
Write Protection often will be disabled to allow configuration of HART devices. During operation, the
Write Protection often will be enabled to avoid modification of safety relevant device settings.

3.2.4.6.1 Write Protection Variable Assignment

Double-click on the field “Global variables” in Resource[100].
(&) HIMAD1 _integration
=- 4% Configuration
=- #il) Resource [100]
&) Global Variables

e C(reate these following variables, which will be used in this example and save the modifications.

Name Data type Initial Value Description
%) CMD_WriteProtection BOOL false
g;) HART_allowDeviceSpecificCommands BOOL FALSE For allowing device specific commands
g) HART_allowReadCommands BOOL TRUE For allowing reading commands
3.) HART _allowWriteCommands BOOL FALSE For allowing writing commands

e Open the Hardware configuration view.

&) HIMAD1_integration
=- ¥ Configuration
| =-#1) Resource [100]
Lf <) Global Variables
11} Hardware

e Double-click on the HART card “X-HART 32 01".
X-AI 32 | X-AI 32 [X-HART

01 01
4| 48

All All
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e Select the tab “I/0 Submodule HART 32 01" and insert these 3 variables used to control the
HART read/write functionality of the card.

Module | 1/0 submodule HART_32 01 | 1/O Submodule HART_32_01: Channels |

Name  [1/O Submodule HART_32_01 |
HART ID [0 |
X-COM [100.0.7 (COM 1) [v]
3\'; Name Data type Input Variables Global Variable
_ 1 Background Test Error BOOL
__ 2 Diagnostic Request DINT O
3 Diagnostic Response DINT
4 Diagnostic Status DWORD
HART: Allow Device-Specific Commands BOOL El |HART_allowDeviceSpecificCommands
jHART: Allow Read Commands BOOL =] HART _allowReadCommands
HART: Allow Write Commands BOOL O HART_allowWriteCommands
__ 8 RestartonError BOOL E
9 submodule OK BOOL
_ 10 submodule Status DWORD

e (lose the window.
3.2.4.6.2 Write Protection Control
In this example, the target is to control the Write Protection with the bit “CMD_WriteProtection”.

e Open the program “Program HIMAO1".

e |nsert two function blocks “SEL".

| 1| |

| Variables T Blocks | Local Variables | Connectors |\ Instances | System Variables |
Symbol Name = Library Type Path Name
Brs Bistable fIEC 61131-3
| sEL Select JIEC 61131-3
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e Assign the corresponding variables as follow.

[ Wik Poecton Fandin R

[ HART_allowDeviceSpecificCommands []

[] CNMD_WriteProtection [1——
- [ TRUE _
] HART allowWriteCommands [1- - - - -
FALSE S eI
TRUE

3.3 Commissioning of the Control Project

3.3.1 Program Compilation

e Right-click on the field “Resource[100]" and select the menu “Code Generation”.

(&) HIMAO1_integration
=- _‘ﬂ, Configuration

=~ 1) [Resource [100 1
— &) Global Variables | ]| New
— i} Hardware A g
- Propert
=l Library | i
- I Library &l Edit
= qﬂ License Managen| | S
— 1 Program |4 Verification
[=1- 44 Protocols & | Offline
':%T ﬁ::;}spergra |E§' Code Generation |

e Following window is displayed. Click on the button “OK" to continue.

< Code Generation Resource [100] @
Prepare Reload

CRC Comparison

Automatically dose the dialog upon success.

[ oK ][ Cancel ][ Help ]

e When the compilation is finished, check the status in the logbook window.

[+ 24/02/2016 15:21:42.912 Info Code generation finished. Warnings: 0. Errors: 0. CRC: 16#da7d963c-V6.
24/02/2016 15:21:42.971 Info The CRC comparison from the dual code generation was successful. The generated code is valid.
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3.3.2 Program Download

The target is to connect the HIMA HIMax System to the network via the COM1 communication module.
However the first download needs to be done locally because of the default IP addresses of the new
modules.

3.3.2.1 First Download (in local)

e All new cards have the default IP address 192.168.0.99.
In part “Network Configuration”, the IP parameters of the modules have been configured in order
to connect locally the CPU1 module.

e Both CPUs switches are configured on “RUN".

e Network settings of the connected local engineering station.

U Local Area Connection 3 Properties | 52 | || Internet Protocol Version 4 (TCP/IPvé) Properties
Networking General
Connect using: You can get IP settings assigned automatically if your network supports
= this capability. Otherwise, you need to ask your network administrator
& vmnet3 Ethemet Adapter #3 for the appropriate IP settings.
() Obtain an IP address automatically

This connection uses the following items: @ Use the following IP address:

v To -
22 Chexl for Microsoft Nelworks 1P address: 192.168. 0 . 4
=1 205 Packet Scheduler
gﬁle and Printer Sharing for Microsoft Networks Subnet mask: 255.255.255. 0
-&. Intemet Protocol Version 6 (TCP/IPv6)
Default gateway:
- Intemet Protocol Version 4 (TCP/IPv4) i
-&. Link-Layer Topology Discovery Mapper |/0 Driver
& Link-Layer Topology Discovery Responder Obtain DNS server address automatically
(@) Use the following DNS server addresses:
Install Uninstall Properties Preferred DNS server:
Description Alternate DNS server:

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication

across diverse interconnected networks. [C] validate settings upon exit Advanced...

oK Cancel [ X ][ oo ]
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¢ Inthis example, the engineering station is connected on the port ETH1 of the module CPU 1.

Ix x

42 Eth3| b SR
S B
4

B Ll ' “1 £t
- ‘ " oxe [“( 6
i

e Open the MS DOS command and try the Ping function with the IP address 192.168.0.99.

BN C\Windows\systern32\crd.exe

C-“Usersstestadminping 192 _168_8_99

Pinging 192.168_.08.99 with 32 bytes of data:

Reply from 192.168.08.99: bytes=32 time<imz TIL=64
Reply from 192.168.08.99: bytez=32 time<imz TIL=64
Reply from 192.168.08.99: bytez=32 time<{imz TIL=64

Reply from 192.168.08.99: bytez=32 time<imz TTIL=64

Ping statistics for 192.168.08.99:

Packets: Sent = 4. Received = 4, Lost = B (8% loss).
Approximate round trip times in milli-seconds:

Minimum = Bns,. Maximum = Bns. Average = Bns

¢ Right-click on “Resource[100]" and select the menu “Online”.

=- 41 [Resource [100] — !
{42 Global Variables | New
i) Hardware » Properties
+-Iff Library 'p
+- L@l License Management |y Edit
i Program HIMAD1 |4 Verification
+ ? Protocols ) )
4 safeethernet & Offline
+- ¥ safeethernet 0 .
=== Code Generation
M programming and Debuaging Tool o
9 safeethernet l% Online
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e The window “System Login” is displayed.

A System Login
rInterface —Access Data
| Address | 192.165.0.99 se] | | User Group
SystemID | 100 ] || Password
Port {8000 |
[ Edit ] I Search l
[ To Module Login ]

Version 1.00.00

Access Mode ‘ Read

Automatically close the dialog upon success.

Login [ Cancel ] [

Help ]

o Enter the IP address 192.168.0.99.

o Click on the button search

e The window “Search via MAC" is displayed.

A Search via MAC

MACAddress 00 [] o [] ar ] [ [

Settings
SRS | ol o] o]
1P Address [0 .0 .0 .0 | [ —
Subnet Mask |0 0.0 0 |
[ Search ] [ Cancel ] [ Apply ]

e Enter the MAC address of the CPU 1 module and click on the button “Search”.
In this example, the MAC address is 00-E0-A1-00-CF-B1.

A Search via MAC

MACAddress 00 [] e0 [ a1 [ o0 [ < [ b1

Settings
SRS [ o[ of[ o
IP Address [0 .0 .0 .0 |

Change

SubnetMask [0 .0 .0 .0 |

I Search |[ Cancel ][ Apply ]
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e Check the “Settings” parameters. SRS, IP Address and Subnet Mask must correspond with the
configured one in chapter 3.1.2 and 3.1.4.2. If not, click on the button “change” to modify the
parameters. Then click on the button “Apply”.

4 Search via MAC
MAC Address 00 [] e0 [ at [] oo [ <« [] bt
Settings
SRS [ 100]] o] o]

IP Address  [192.168.0 .99 | Change
|

Subnet Mask [255.255.255.0

[ Search ][ Cancel ]I Apply J

e The window “System Login” is displayed again.

A System Login
—Interface —Access Data
IP Address { 192.168.0.99 ] LI User Group | |
SystemID [100 | password | |
Port (8000 | | | AccessMode |Read v
( Edit ][ search |
( To Module Login |

Automatically close the dialog upon success.

Login [ Cancel ] [ Help ]

e Connect the Administrator mode (CTRL+A) and click on the button “Login”.

4 System Login ()
Interface —Access Data
IP Address | 192.168.0.99 v| | | userGroup [ Administrator ]
SystemID [100 | | | Password | ]
Port [8000 | | | Access Mode |Administrator v
( Edit ]| search |
[ To Module Login ]

Automatically close the dialog upon success.

I Login l [ Cancel ] l Help ]
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e Following Online parameters page is automatically displayed.

I e SiLwor}
B8 cp [100xx | &) GV Configuration | =
Z Name ~System i r—Field Errors
_ SystemOverview System ID [200 ]| | current Count [0 |
_ 2 ® Configuration Connections SystemState  [RUN ]|| Total Number  [3 ]
_ 3 @ License Management System Status Warni ]| | Last Occurrence [01/03/2016 10:46:01
% @ PROFIsafe >
B oo System Time 01/03/2016 11:10:24 | —

6 @ safecthemet Period of Operation [T#140d14h35m23s174ms Ik ]
% @ Statistics Force i Total M I ]
s e (mw ore
e [ 1| | Last occurrence [o1/03/2016 10443
—Cyde Time [ms] — ) ~Watchdog Time Reserve [ms] — ) ~Target Cyde Time Reserve [ms] —————————————
last  [28 ]| |test  [o7 || {ast [ |
Average [27 ]| | Average [s6 ]| | Average [ |
Minimum [17 ]| | Minimum  [93 | | Minimum [ |
Maximum [119 ]| | Maximum [103 ]| | Maximum [= ]
Safety
],z Name & Current Value Configured Value | :hangeable
4| 1 AlowOnline Settings TRUE TRUE TRUE
J 2 Autostart TRUE TRUE TRUE
3 Global Force TimeoutReaction  Stop Forcing Only  Stop Forcing Only  TRUE
% Global Forcing Allowed TRUE TRUE TRUE
5 Load Allowed TRUE TRUE TRUE
& Redundancy Redundant Redundant TRUE
7 Reload Allowed TRUE TRUE TRUE
_ 8 safety time [ms] 600 600 TRUE
_ 9 StartAlowed TRUE TRUE TRUE
10 Target Cydle Time [ms] 0 0 TRUE
_ 11 Target Cyde Time Mode Dynamic Dynamic TRUE
_ 12 watchdog Time [ms] 200 200 TRUE
e On the top of this page:
. ‘. 1 n
o (Click at first on the button “Stop”.
||ﬁ'!g|-'\ W WY L 4
s
8 cp [100.30.x] ]
. " "
o Click on the shortcut button “Reload/Download"”.
[ cp [100.x.x]
H n n
e Then click on the button “Download”.
4 Resource Reload/Download [100.x.x]
Type Load number CRC Configuration Version Date of Code Generation Code Gen. with SILworX Version
Loaded in PES ‘ fdoz20 ‘ 16#a82d8473 ‘ Ve 01/03/2016 09:58:59 7.13.0
[] create Project Archive after Loading
Automatically dose the dialog upon success,
Reload | Download | [ Cancel ] [ Help

SD01680S/04/EN/01.16 63/88



e Endress+Hauser (21

People for Process Automation

Integration Tutorial HIMAO1 Version 1.00.00

e Download has been done successfully.

01/03/2016 11:23:16.750 Info Current configuration will be used for download. CRC: '16%a82d8473'
01/03/2016 11:23:17.387 Info [ 192.168.0.99:8000 / 100 ] Loading the resource configuration started
01/03/2016 11:23:38.490 Info [ 192.168.0.99:8000 / 100 ] Resource configuration successfully loaded.
01/03/2016 11:23:38.490 Info Resource Reload/Download [100.x.x]: Successful.

e (lick on the button “Resource Cold Start” to run the application.

oy

cP [100.3.3]

3.3.2.2 IP Addresses Verification

In this part, all configured IP addresses are checked online.

e Double-click on the menu “Hardware”.
=- #ii} Resource [100]

e Enable the Online mode by-clicking on the shortcut button “Online”.

e Right-click on the card “SB A" and select the menu “Start-Up = Module: Set IP Interface”.

X-Fogt X-CPU X-COM
§ Diagnosis 01 01
A VDetaiI View ‘ l
_iE Maintenance/Service » 1
‘ 0 0 i Set System Bus Mode and Rack ID}
Set System Bus Mode
Set SB to Responsible

Set Mono/Redundancy Operation
Start CPU System Operation

Medule: Set Date/Time
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e The window “Set IP Interface” is displayed with configured IP settings of the module “SB A”".

ligh Module: Set IP Interface [100.0.1]
z MAC Address ~ * IP Address Subnet Mask Speed | “low Contr
_1 00-e0-a1-00-cc-7e 192.168.0.11 255.255.255.0 Autoneg Autoneg
e Repeat the same steps for all configured cards:
o Module “SB B"
1% Module: Set IP Interface [100.0.2]
Z, MAC Address IP Address Subnet Mask Speed | “low Contr
_1 00-e0-a1-00-cd-1e 192,168.0.12 255.255.255.0 Autoneg Autoneg
o Module“CPU 1"
1% Module: Set IP Interface [100.0.3]
£, MAC Address  * IP Address Subnet Mask Speed | “low Contr
1 00-e0-a1-00-cf-b1 192,168.0.99 255.255.255.0 100 MBit/s  Full Duplex

o Module “CPU 2"
lig Module: Set IP Interface [100.0.4]

f,  MACAddress

1 00-e0-a1-00-cfc6

o Module“COM 1"

IP Address
192,168.0.100

{zh Module: Set IP Interface [100.0.7]
?./ MAC Address IP Address

1 00-e0-21-00-d5-23 10.126.105.52

o Module “COM 2"
lig Module: Set IP Interface [100.0.8]

f,  MACAddress 4

1 00-e0-a31-00-c5-7f

IP Address
10.126.105.53

Subnet Mask Speed
255.255.255.0 100 MBit/s

Subnet Mask Speed
255.255.252.0 100 MBit/s

Subnet Mask Speed
255.255.255.0 100 MBit/s

Zlow Contr
Full Duplex

=low Contr
Full Duplex

=

()

=low Contr
Full Duplex

All'IP addresses correspond to the configured one in the part “Network Configuration”.
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After the program has been downloaded one time, the local station can be removed and the
network can be connected on the communication module COM 1 port ETH1.

e Network settings of the connected engineering station.
U Local Area Connection 3 Properties \7237\ Internet Protocol Version 4 (TCP/IPv4) Properties @
Networking General | Alternate Configuration |
Connect using: You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
LY vmmet3 Ethemet Adapter #3 for the appropriate IP settings.
(@) Obtain an IP address automatically
This connection uses the following items: @) Use the following IP address:
9% Client for Microsoft Networks N
481 005 Packet Scheduler
Bﬁle and Printer Sharing for Microsoft Networks
[V .. Intemet Protocol Version 6 (TCP/IPv6)
-4 Intemet Protocol Version 4 (TCP/IPv4)
«&. Link-Layer Topology Discovery Mapper 1/0 Driver i ] .
2 LirkL e Topalagy Discovery Ruspordes (@) Obtain DNS server address automatically
(7) Use the following DNS server addresses:
Install Uninstall Pror Ferred DN server:
Description A L ¥
Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication Vi st s
across diverse interconnected networks. Validate settings upon exit
[ OK ] I Cancel ]
OK Cance
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e Open the MS DOS command and try the Ping function with the IP address 10.126.105.52.
Bl C:\Windows\system32\cmd.exe

C:~Usersstestadmin>ping 18.126.185.52

Pinging 18.126.1085.52 with 32 hytes of data:

Reply from 18.126.1085.52: hytes=32 time<ims TTL=bh4
Reply from 18.126.105.52: hytes=32 time=ims TTL=bh4
Reply from 18.126.1085.52: hytes=32 time<ims TTL=b4

Reply from 18.126.185.52: hytes=32 time<ims TTL=bh4

Ping statistics for 18.126.1085.52:

Packetsz: Sent = 4. Received = 4. Lost = 8 (Bx loss),
Approximate round trip times in milli-seconds:

Minimum = Bms, Maximum = ims, Average = Bms

e Right-click on the field “Resource[100]" and select the option “Online”.

9 safeethernet
=I- 411 [Resource [100]

&) Global Variables v
il wi
L rff‘ Ezzgare > Properties
+- i Library Q| Edit
= qd License Management| 8
\-.'4 Lizenzschlissel_2 ‘4' Verification
[ ProgramHIMAOL (3 Offline
+- £l Protocols y
4 safeethernet &' Code Generation
+- ;i’_ safeethernet l% Online
B programming and Debugging

e Select the Interface IP address 10.126.105.52, configure the administrator mode and click on the
button “Login".

A System Login @

r—Interface —Access Data

IP Address | 10.126.105.52<Standard> | | User Group ]Administratorl l

SystemID [100 | || Password [ |
Port [s000 | | | AccessMode |Administrator v

( Edit ][ search |

Automatically close the dialog upon success.

l Login l ’ Cancel l [ Help
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e Following Online parameters page is automatically displayed.

AT NN SiLworX
8 cp 1100.x | =
Z Name System i ~Field Error
o System D [ ||| curentcomt ]
7; # Configuration Connections System State IRLN | Total Number
# License Management
o System Status Normal ]| | Last Occurrence [01/03/2016 12:45:08
S Pooas SystemTme  [04/03/2016 13:03:48 e e
6 @ safeethernet Period of Operation | T#140d16h28m46s779ms ] Carent Contt :
o © siatats rm . Totember B ]
ey Forcng [OFF
__9_ @ SystemDatn | | Last Occurrence (01/03/2016 12:45:36
—Cyde Time [ms] —————————— ~Watchdog Time Reserve [ms] ——————————— ~Target Cyde Time Reserve [ms]
last  [29 | [tast  [o5 | [ast  [E ]
Average [28 ]| | Average [o5 ]| | Average [- |
Minimum [24 ]| | Minimum [93 ]| | Minimum  [- ]
Maximum [32 ]| | Maximum [o8 ]| | Maximum [~ |
—Safety
]./ Name o Current Value Configured Value  hangeable
71 Allow Online Settings TRUE TRUE TRUE
.J _ 2 Autostart TRUE TRUE TRUE
3 GlobalForce TimeoutReaction  Stop Forcing Only  Stop Forcing Only  TRUE
% GlobalForcing Allowed TRUE TRUE TRUE
5 Load Allowed TRUE TRUE TRUE
| 75 Redundancy Redundant Redundant TRUE
il 7 Reload Allowed TRUE TRUE TRUE
8 safety time [ms] 600 600 TRUE
_ 9 startAlowed TRUE TRUE TRUE
_ 10 Target Cyde Time [ms] 0 0 TRUE
j Target Cyde Time Mode Dynamic Dynamic TRUE
12 watchdog Time [ms] 200 200 TRUE
e On the top of this page:
. . " n
o Click at first on the button “Stop”.
L Jol &3] A A a3
8 cp [100.30.x]
. " n
o Click on the shortcut button “Reload/Download”.
[FE cp [100.x.%]
H n n
e Then click on the button “Download”.
[ Resource Reload/Download [100.x:x]
Type Load number CRC Configuration Version Date of Code Generation Code Gen. with SILworX Version
Loaded in PES ‘ fdo20 ‘ 16#a82d8473 ‘ Ve 01/03/2016 09:58:59 7.18.0
[] create Project Archive after Loading
Automatically dose the dialog upon success.
Reload | Download | [ Cancel ] [ Help

e Download has been done successfully.

01/03/2016 13:13:07.485 Info [ 10.126.105.52:8000 / 100 ] Loading the resource configuration started
01/03/2016 13:13:29.026 Info [ 10.126.105.52:8000 / 100 ] Resource configuration successfully loaded.
01/03/2016 13:13:29.027 Info Resource Reload/Download [100.x.x]: Successful.
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3.3.3 Program Reload

The difference between a program Download and Reload is that the CPU is not stopped during a Reload,
when the data transfer is performing.

The option “Prepare Reload” must be selected before compiling the program.

4 Code Generation Resource [100] (s3]
Prepare Reload

CRC Comparison

Automatically close the dialog upon success.

ok J[ concel J[ o |

Right-click on the field “Resource[100]" and select the option “Online”.
— B safeethernet

= 1) [Resource mo
g 3| New
il Hardware A
l_} W Library > Properties
- fff Library &l | Edit
Ii Licen: Manageme\ \
H!ﬂ_‘# uszeenzsditmel v 1_5_] Verification
— |IF] ProgramHIMAOL || Offline
[#- I Protocols
LW cafecthomet @' Code Generation
#- 9 safeethernet |

t i Online
B programming and Debugging]— 7

Select the Interface IP address 10.126.105.52, configure the administrator mode and click on the
button “Login”.

< System Login w3
—Interface —Access Data
IP Address | 10.126.105.52<Standard> || | | User Group |Administrator| |
SystemID [100 | | | Password | |
Port [s000 | | | AccessMode [Administrabor |g
( Edit || search |

Automatically close the dialog upon success.

| Login ] Cancel J Help ]
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e C(lick on the shortcut button “Reload/Download”.

8 cp [100.%.x]

e C(lick on the button “Reload”.

R € Reload/Download [100.xx]
Type Load number CRC Configuration Version Date of Code Generation Code Gen. with SILworX Version
Loaded in PES jd023 16#a82d8473 | V6 ! 01/03/2016 09:58:59 7.18.0
|
Generated 16#a82d8473 V6 i 01/03/2016 13:18:41 7.18.0

[[] create Project Archive after Loading

Automatically close the dialog upon success.

| Reload | [ Download ] ( Cancel ] [ Help ]

e Reload has been done successfully.

Date/Time 4 | Severity Message
01/03/2016 13:31:12.552 Info Reload started.
01/03/2016 13:31:12.776 Info Current configuration will be used for reload. CRC: '16%a82d8473'
01/03/2016 13:31:13.044 Info [ 10.126.105.52:8000 / 100 ] Loading the resource configuration started
01/03/2016 13:31:36.839 Info Reload successful.

3.3.4 Monitoring of HART Process Values and Commands

e Double-click on the program “Program HIMAO1". This opens the program page.

(&) HIMAO1_integration

[=1- 47 Configuration

— ) Global variables

=- ¥ OPC Server HIMAO1

- @ OPC Server [60000]
L 9 safeethernet

=~ #ii) Resource [100]

— [} Hardware

- IIF" Library

lil-sﬂ License Management
- ] [Program HIMAO1 |
[#- I Protocols
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e Right-click on the program “Program HIMAO1" and select the menu “Online”.

=~ i} Resource [100]
£ S Global Variables
Hardware
- IIF Library
;T— Hﬂ License Managenent
1
i % Proboools i
) safeethernet .
- B safecthermet > Properties
— M programming and Debugging @] | Edit
2 safecthernet |4 Verification
& Offline
|M Online
|

3.3.4.1 HART-IP Config Enabling
This function block needs to be enabled. In this example, two variables must be forced.

e Right-click on the function block and select the option “Activate automatic OLT Fields".

HARTP Config

YHART_Config ]_

[ Config Input

IP Address (De fault: lo
Port (Default 5094) |

9 | Context Help
a2l

Activate A ic OLT Fields

Show Instance Name of Std. Blocks

Enable

[ startFB
Scan Start List of Constants

’: startScan DR Flush

Session Time (Default
Keep Alive Interval (D¢
[] Transaction Timeout (i

® This displays the current values and status for all function blocks of the program.

HARTHP Config |

YHART_Config

] Config Input

] IP Address (Default: localhost)

2004 lj—{ 16#07d4 |={T] Port (Defautt: 5094)

[ startFB [T FaLse | | Enable State Machine State[T] |1
I—E Scan Start ScanActive[ | [ FALSE
(| DR Flush Number of Devices [] 0
O] startScan [H raLseElm QM FALSE
TP
T#5s - Tass et er] [ T#oms
Session Time (Default: 10000ms)

Keep Alive Interval (Default: 5000ms)

OMT

Transaction Timeout (De fault: 500 ms)
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e Select the menu “Forcing > Force Editor” in the main bar menu.
| Forcing | Window 7
"@ Force Editor |

€2 | Edit Global Force Data

!:;—‘

e Look for both variables “StartFB" and “StartScan”.

startFB BOOL FALSE FALSE |:|
startScan BOOL FALSE FALSE O
e Select both variables, right-click and select the option “Edit Global Data".
< Edit Global Force Data
Force State |Finis.'hed |
Remaining Force Duration |T#0n'|s |
-_‘:!/ Name Data type Process Value Force Value F
_1 startFB BOOL FALSE FALSE O
_2 startScan BOOL FALSE FALSE O
e Force both values to the value “TRUE" and click on the button “OK".
4 Edit Global Force Data ==

Force State |Finished |
Remaining Force Duration |T#0ms |

Z

v Name Data type Process Value Force Value F
1 startFB BOOL FALSE TRUE
2 startScan BOOL FALSE TRUE

Automatically close the dialog upon success.

| oK I [ Cancel ] [ Help

e This changes the variables status in the Global Variables Editor.

startFB BOOL FALSE TRUE
startScan BOOL FALSE TRUE

KIS
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e Select the menu “Forcing - Start Global Forcing” to start the update.
Forcing | Window 7
”E‘} Start Globkal Forcing |

2

=)

Stop Global Forcing

e (lcik on the button “OK" to proceed.
< Start Global Forcing

Forced Variables
Force Timeout Reaction | Stop Forcing Only

Force Duration ] Not limited E

[] Reset Force Data

Automatically dlose the dialog upon success.

[oc J[ concel J[ tep |

e The function block is now enabled and devices have been scanned.
The value “State Machine State” is changing between value 3 or 4 in normal mode.

HARTP Config I

YHART_Config

- = Config Input Config Output [=F -

IP Address (De fault: localhost)

O
2004 I:I‘|16#0704|—{ Port (Default: 5094)
@ar{FB [H TrRoe }

[startScan  |'H TRUEC W P O s

T#5s T T#ss[CleT ET T#Ss
Session Time (Default: 10000ms)

Keep Alive Interval (Default: 5000ms)

Enable State Machine State [ ] 4
Scan Start ScanActive|[ ] [ FALSE
DR Flush Number of Devices [_] 2

Transaction Timeout (De fault: S00ms)

|

e Refer to the documentation “HI 801 089 E User Manual HIMax HART Package V1.00 (1016)" for
further information about the HART IP Config values.
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Remark:

Version 1.00.00

e Forcing the global variables is only possible if the option is selected in the Resource.
Right-click on the Resource[100], select the option “Properties” and check if the option is

selected.

i) /Configuration/Resource =
Type
Name
System ID [SRS] 100
Sofety e [
Watchdog Time [ms] 200
Target Cycle Time [ms] \:}
Target Cyde Time Mode
— i ]
Max.Com.Time Slice ASYNC [ms]
Max. Duration of Configuration Connections [ms]
Maximum System Bus Latency [ps] C]
Allow Online Settings
Autostart
Start Allowed
Load Allowed
Reload Allowed

[Global Forcing Allowed
Global Force Timeout Reaction [0nly stop forcing \ v |
Minimum Configuration Version @
Fast Start-Up O
[ o JL_ cancel  J[ beo |
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3.3.4.2 Universal HART Command 0 - Read unique identifier

C{ StartCMDs ONCE [H True ]

Function block X-HART_CMDQ in online mode:

XHART_CM DOI

=2 Interface Input

[ RELEASE_HART_MODEM_01

e

1
[

Active

1/0 Card

Channel

XHART_CMDO

Interface Output

o[+ |
i [resoo |

Activity
Current status

o [ |

[ [ 16#50

Response code

Device status

Expanded Device Type 16#1154

Version 1.00.00

Command 0 response

5

7

5

5

1
16#00
16#00
16#0038d5fe

Minimum Number of Preambles

HART Protocol Major Revision

Device Revision

Software Revision

Hardware Revision
Physical Signalling Code
Flags

Device D

|
|
]
= |
H |
| ]
0 |
| 5 I
I u}
H |
| ]
J

e e - -

3.3.4.3 Universal HART Command 1 - Read primary variable

Function block X-HART_CMD1 in online mode:

|XHART_CMD1|
YHART_CMD1

~

| hart-ip-1-
[{ StartCMDs ONCE [H True |
| RELEASE_HART_MODEM 01

2] Interface Input Interface Output [ )=

0 [ eue |
[ [ 1es00 |

oo | |

| 16#10
1

ol e 1
A e |

o e |
4 O

Active oK

Current status

[ = TRUE

B ] C

- u

Time out

VO Card Response code

Command 1 response

&
1 Channel Device status
I PV Value

| Pvuniscode
— e —

3.3.4.4 Universal HART Command 2 - Read loop current and percent of range

e Function block X-HART_CMD?2 in online mode:
XHART_CMD2]
X-HART_CMD2
L] ha -ip Interface Input Interface Output
E‘ SICMEE DNGE l:H e | & TRUE Active OK[T] | TRUE
|:] RELEASE_HART_MODEM_()1 I:H TRUE | [} Timeout Current status [7] | 1600
[ = = = -
1 Dl 1 l—[ VO Card Response code [] 1
1 [ 1 Channel I Device status [ I Command 2 response
PV Loop Current [ ] 4.0 I
Percent of Range | ] 0.0 I
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3.3.4.5 Universal HART Command 3 - Read dynamic variables and loop current

e  Function block X-HART_CMD3_4V in online mode:

[ XHART cMD3 4V
YHART_CMD3_4V
Eﬁ)&&m ip-1-in |- 3= Interface Input interface Output @+ |
E! SaiENDs ONeE D‘{ e ] & T Active oK [] [ TRUE
[] RELEASE HART MODEM 01 [H True | [ Timeout Current Status [7] | 16#00
- | ===y
1 I+ 1 |=——=vocard | Responsecode [ [ 18%00 |
1 1 1 [======[] Channel I Device status [[] | 16#10 I
I PV Loop Current || |
|
PVValue[ ]| 00 |
1 PV Units Code [T] | 16#4b |
Command 3 response | |
I SV Value ] 0.0
SV Units Code [1] | 16#3d |
|
I TV Value [_] | 0.00086767581
TV Units Code [1] | 16¥60 |
I I
I QV Value [] @] I
Qv nits Code [ | 16220 |
\ L L
3.3.4.6 Universal HART Command 6 - Write polling address
e Function block X-HART_CMD®6 in online mode:
XHART_CMDs]
XHART_CMD6
(2] Interface Input Inter face Output [Z]
ctive Activity

Current status

=
]
]
|

e 1 =] vo card | Response code 16#00 -
0 1 | Channel I Device status 16#50 I
| Command 6 response
:Fl (| Poling Address I Polling Address > ["]
g (| Loop Current Mode l:op Current Mode = [7] | 16%#01 I
— - sy E—— o —
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3.3.4.7 Universal HART Command 13- Read tag, descriptor and date

e  Function block X-HART_CMD13 in online mode:

XHART CuD13]
FHART_CHMDT3
qmnép1ﬂemm ]:H ] nterface nput Interface Qutput [TH |=E| MHD“THMD
TRUE
[PstanCMDs ONCE [H | . . O e
O RELEASE_HART MODEM 01 [+ TuE | Current status
= = =S cHaroO1 [0 | 18#10
- — - —
= 10 Cars Resporse code caanm

o channel || e e
- cHar 04[] | 18%0d
I CHAR 05[] 16420

Tag| |
CHAR 06 16220

I Des criptor [T}
CHAROT[ | 18220

Date ||
— e o =] - CHAROE[T | 18220
¥-HART_DESCRIPTOR_UNPACK]
¥HART_DESCRIPTOR_UNPACK
Command 13 response - .

DESCRIFTOR cHaRrRO1 [T [ 18#10
cHaroz[] [ 18#12
cHapoz[] | 16s0f
cHaRpo4[] | 18%0d
CHAROS[T] [ 18201
cHAROE[T | 18mz
CHARO7 [ 16413
CHAROS [0 | 18402
CHAR 02 16430
CHAR 10 168430
CHAR 11 [T | 18#20
CHAR 12[T] [ 18220
CHAR12[] 16220
CHAR 14 ] 16220
CHAR 15[ [ 18220
cHAR 18T | 18420
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3.3.4.8 Universal HART Command 18- Write tag, Descriptor, Date

e Function block X-HART _CMD18 in online mode:
[HART_cuD1e]

XHART_CMDT8

e b | =l Interface Input Interface Output [T}
fStariCMDs ONCE |+ TR | o PLTE Haove activy1 [ 2|
[ RELEASE_HART_MODEM_01 | H = | Currentstatus [1]
= I s [ Fospense cosa ]
1 0 1 1 cema Device status [7]
XHART_TAG_PACK
X-HART_TAG_PACK r?ﬂ Tag Tag> (1]
16 [ 1e#10 |- cHaRO1 e [ [ De=critor ol it )
18 H[ ez |0 caroz 1 metg
15 [+ 1es0f o] craRrOz
13 [0<[ 1es0d |=] cHaro4
32 [T 16#20 |=[] CHAROS
-] cHAR OB
T[E CHARO7
] craros
\——{XHART_DES CRIPTOR_PACK|—
PROMASS200 XHART_DESCRIPTOR_PACK o
16 O 1e#10 CHARO1 DESCRIPTCR [T}
18 e 18#12 [ cHaroz
15 T 1eso0f CHAROZ
13 [+ 16404 [T cHarO4
01 [T+ 16401 [T] cHAROS
0 s canoe
19 O+ 1e#13 CHAROT dateToWrite [T}~
50 [T 1e#32 (1 craROS 26 g
48 o 16#30 CHARO09 02 [
48 - 18230 [ cHar10 2016 [H
& [T 16#20 CHAR 11
T crar1z
CHAR12
CHAR 14
CHAR1S
l CHAR 16

3.3.4.9 Universal HART Command 38- Reset configuration changed flag (from HART 6)

e Function block X-HART_CMD38 in online mode:
XHART_CMD38

YHART_CMD38

= Interface Input Interface Output [ - .

|| Active Activity [] 2
Current status [7] | 16#%00

g o cart L e I Ccommand 38 response

[ channel —-— e | - o -
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3.3.4.10 Universal HART Command 48- Read additional device status

Function block X-HART _CMDA48 in online mode:

HART Command 48
XHART_CMD48

L 0 Inter face Input Interface Output [T+ l:
[] StartCMDs ONCE [H TrRue | 2 = s
Ij RELEASE HART_MODEM 01 [:H TRUE [ Timeout Current status [7] [ 16%00 -
. — — XHART_DeviceStatus| .
. i | = XHART_DeviceStatus
’— Channel I Device status [+ Device status Primary Variable Out of Limits ] | FALSE
I » Non-Primary Variable Out of Limits [ ] | FALSE
Device-Specific Status 0 [1] | 16#00 IE Latched Loop Current Saturated [ ] | FALSE
I Device-Specific Status 1 [1] [ 16#00 |g["| Reset latch Loop Current Fixed [ ] [ FALSE
Device-Specific Status 2 [T] [ 16#01 | More Status Avaiable [ ] | TRUE
Device-Specific Status 3 [T | 16#00 I Cold Start[ ] [ FALSE
Device-Specific Status 4 [[] | 16#00 Configuration Changed [ ] | FALSE
| Device-Specific Status 5 [ | 1600 || Device 0| Faise
Extended Device Status [T] 168#12 [0
Device Operating Mode [_] | 16#00 U
L Standardized staws 07 [ 16420 g Command 48 response
— e e e
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4 Routed Tool Integration

This chapter describes the main workflow for integration of HIMA HIMax 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 HIMA Paul Hildebrandt GmbH
Ethernet backbone for device configuration.

4.1 Pre-Requisites
4.1.1 Enable HART Channel Modems

The HIMA HART interface module is not a multiplexer; it has individual HART modems for each channel.
A connected HART device can only be scanned and operated, if its corresponding HART channel modem is
enabled. Please refer to chapter 3.2.4.4.

4.1.2 Disable Write Protection for HART Commands

The Write Protection is used by HIMA to secure versus modification of HART device settings during safety
relevant operation. If enabled, only the HART universal and common practice read only commands will be
forwarded to underlying HART devices. Write Protection must be disabled in order to work successfully

with FieldCare. The control of the Write Protection is realized in the HIMA logic. Please refer to chapter 0.

4.2 HIMA CommDTM Configuration

e Start the application FieldCare.

FL

FieldCare

e (reate a new project.
I FieldCare =

sl
LML ek 1S Endress+Hauser (217

FieldCare

New | Esisting | Recent|

e ) 3 >
PR HART HART ;&!—'s’! ‘j"}
SO Comecion  HART HART ofbus Sevice
Wizard  (MuliDrop) (Pointto-Poin] Rk (Readwin)

& & & f

eeeeee (Flow) Senies LLovel, Seniee (CDI) Servvce[CDI] FFHTSFCIE2  FFH1 (NI)
EE R we) FX..  FxA29 USB

Creates an empty project
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e Right-click on the Network Tag “Host PC" and select the menu "Add Device".

¥ FieldCare - Professional - DB

File Edit View Device Operation DTM Catalog Tools

Window Extras Help

W IEI- I T

X EF -

Network

= fo g Add Devnce

e eeeDtch

Network Tag Co... Channel Ad... Devicetyp... Physucal Device

e Select the DTM “HART IP Communication” and click on the button “OK".

:,I Add Mew Device

FF H1 CommD T V1.5 (2009-08-17)

FieldConnex Diagnostic Server W2 1.1.1971 [2008-04-09)
Flow Communication F-A193/291  W3.22.00 [2014-01-29)
F=A520 41,0809 (2011-07-15)
HART Communication
HART IP Communication

41.0.43 [2EI12 12-05]

HART OPC Client van [2I:II39 -05-28)

IPC [Level, Pressure] F=A193/291 V10217 [2014-02-21)
Mx CommDTHM-PEDP V3.0 [2011-05-25]

Mt HART Communication V110917 [2013-03-27)

Device | Yersion | td anufacturer | Pratocol

COl Communication Fa 291 W 02,00 [2014-02-25) Endrezs+Hauzer COl

COl Communication TCRAR W 02,00 [2014-02-25) Endrezs+Hauzer COl TCRARP

COl Communication JSE W 02,00 [2014-02-28) Endrezs+Hauzer COIUsSeE
CommDTM PROFIBUS DP4A Y4009 (2011-01-17) Trebing & Himstedt Prozefautomation GmbH & Co. KG PROFIEUS DP41
EtherMet/IP Comm Adapter Y101 [2014-02-14) Schneider Electric EtherMetl?

FOT FIELDEUS FF H1
FDS Communication

Endress+Hauser, Metso Automation
PEPPERL+FUCHS GmbH

Endress+Hauzer |55

Endress+Hauzer HaRT

Codetfrights GrmbH HART

4, Payl Hildebrandt Gmb

Endress+Hauser, Metso Automation H&RT

Endress+Hauzer IPC
- titzubishi Electric Europe BY. Profibus DPAM
dimSpecific  Endrezs+Hauzer HART

e The new DTM “HART IP Communication” is implemented in the Network view.

Network

Network Tag Co... Channel Address Device type (DTM)

Host PC
& HART IP Communication <},

Physical Device

& HART IP Communication

e Right-click on the DTM "HART IP Communication” and select the menu “Add Device".

'4¥ FieldCare - Professional - DB

File Edit View Device Operation DTM Catalog Tools

Window Extras Help

DeE s e S0 E||ex 2 BRESF | |8
Network (][]
Network Tag Co... Channel Address Device type (DTM) Physical Device
' Host PC

4 .. HART IP Communication .
B¢ Add Device..
¥ Delete Device
Launch Wizard...

e Select the DTM “X-COM-DTM" and click on the button “OK".

1! Add New Device

Yersion Manufacturer

R-COM-DTM[ V1.0.0.1 (2012-11-29] [ - [ HIM& Paul Hildebrandt GmbH&Co KG [ HART [P

Protocol
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e The new DTM “X-COM-DTM" is implemented in the Network view.

Network
Network Tag Co... Channel Address Device type (DTM) Physical Device
Host PC
&g HART IP Communication A HART IP Communication
o & XLOM-DTM 4 HARTCH AV XLCOM-DTM

e Select the DTM "HART IP Communication”, then click on the shortcut button “Device Functions”
and select the menu “Additional Functions=> Set DTM Addresses”.

[|D@ﬂ|é|n|ﬁl@|[[mma@»@m%%‘E[Jﬂ@ﬁ?@wJ

Network | Offline Parameterize
Network Tag Co... Channel Address Device type (DTM) Online Parameterize
Host PC Observe
=- I ” : 0

o Q0 XCOM-DTM 4, HARTCH XCOM-DTM Configuration
Diagnosis
Additional Functions » | setDTMAddresses |
Channel functions ‘ﬁ Communication log...

® Following window is displayed.

Enter the IP address of the HIMax System and indicate the UDP Port according to the network and
click on the button “Apply”. Close the window.
In this example, the IP address is 10.126.105.52 and the UDP Port is 5094.

Set DTM Addresses
Device name Tag Bus Address  |UDP Address | JUDP Port
X-COM-DTM 0 10.126.105.52] 15094
I |
< No connection | |(J Database ] ey [

Please note that the UDP Port 5094 is the default port for HART Communication with the HIMA
System. Make sure that the same port is not used twice, e.g. in the HIMA HART IP Protocol
configuration. Please refer to chapter 3.2.4.3.
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® Right-click on the DTM “X-COM-DTM" and select the option “Connect”.
Network @@

Network Tag Co... Channel Address Device type (DTM) Physical Device
Host PC
&5 HART IP Commurication

dp &= HART IP Communication
<, HARTCH 0 & XCOM-DTM

Add Device...
Delete Device
Launch Wizard...
Create network

Verify network

W e W e

Generate device list
Device type (DTM) info...
F"g Connect

#£  Read from device

® The connection is done.
Network

Network Tag Co... Channel Address Device type (DTM) Physical Device
1 Host PC

e

¥

&

e Select the DTM “X-COM-DTM", then click on the shortcut button “Device Functions” and select the
menu “Additional Functions->Scan for X-HART modules”.

[Ced/ @@ B0t [@AESF |aea| 0]

Network Offline Parameterize
Network Tag Co... Channel Address Device type (DTM) F Online Parameterize
o Host PC . Observe
&
HARTCH 0 & XCOM-DTM Configuration
Diagnosis
Additional Functions » | Set DTM Addresses
Channel functions ‘ Scan for X-HART modules
Help
About ...

e The found X-HART module is implemented in the network with address 1.
Network

Network Tag Co... Channel Address Device type (DTM) Physical Device

HARTCH 0
4y HIMAXCH 1

b 0 X-HART-DTM AV X-HART-DTM
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4.3 Scan for HART Devices (Online)

¢ Right-click on the DTM “X-HART-DTM" and select the menu “Create Network”.

Network [2][x]

Network Tag Co... Channel Address Device type (DTM) Physical Device

o 4, HIMAXCH 1

Add Device...
Delete Device

Launch Wizard...

Create network

Verify network

B e

Generate device list

Device type (DTM) info...

e Select the channels which need to be scanned.
All channels are default selected.

|3 F-Salect communication channel e |

cha el

The selected device masters several channels. Please select
the channel you want to scan for connected devices.

I 32 Channels:
Channel name -
[G]HARTCHD HART (4

HARTCH1 HART
[VIHARTCH10 HART
HARTCH11 HART

[MIHARTCH12 HART -
«| m | »

HeIpI ok | Canca |

e One device has been detected in this example.

Scanning in progress ...

# Found 1 device(s). Requesting additional hardware
{J'-;- information for device 1/ 1.

Cancell

e Found devices are automatically inserted in the project.
Network Tag Co... Channel Address Device type (DTM) P

X
&
i HARTO027 4p HARTCHO 0 {31 Promass 200 / &2B / HART / FW 1.04.2z / Dev.Rev. 5

Please note that a device can only be scanned if its corresponding channel modem is enabled.
Please refer to chapter 3.2.4.4.
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e Double-click on the device DTM to open the “Online Parameterize” window.

Network [][]| [ HarTo027 (onine Parameterize)
Network Tag Co... Channel _ Address Devics type (DTH) G
= % pevice name: Promass 200 outputcurrent1: £ 400 mA  Massflow: 0.0000 kg
- Device tag: HARTO027 Corrected volume flow: 0.0000 Nifh
o C i Volume flow: o 0.0000 Ih
@ [ ]| Wperameters M# 3% 00
e v
[SI= Promass 200
03 Diagnostics 1 —
#=3 Remedy information:
P01 Access status toolng: Maintenanc
G}3  Operation L
G setup Failure (F)
[(}C3  Diagnostcs oo |
|
GHI  Expert ‘QI
Function check (C)
i’vi
Out of spedfication (S)
‘ i’ | Dizgnostics 1:
== Remedy nformaton:
Maintenance required (M)
|
©|
| I J Gl W
l £ Oniine J | b M | Diagnostics
+ = v |[Fconnected [T |8 | | [ | B | UserRole Planning engineer

4.4 Configure HART Devices (Offline)

e Right-click on the DTM “X-HART-DTM" and select the menu “Add device”.
Network |i|[i

Network Tag Co... Channel  Address Device type (DTM) F

.@* X-HAR /
EH - Add Device... |

T  Delete Device

HIMAXCH 1

e Select the needed deviceDTM and click on the button “OK".
In this example, it is the deviceDTM “Deltapilot S".

\dd ce

Device | Yersion | Class | I anufacturer | Protocol
Deltabar / FMD 7=/ HART / P 1.00.zz / Dev.Rey. 1 W1.4.183.495 [2015-04-17)  pressure Endress+Hauzer HART
Deltabar b Bx / PMD 55 /%1002 W 1.4.183.495 [2015-04-16]  pressure Endress+Hauzer HaRT
Deltabar S / xMD 7 / HART / Fuwd 22022 / Dev Rev. 22 W 14183495 [2015-04-25)  pressure Endress+Hauzer HART
Deltabar 5 7 sMD 72 /01,00 W1 4.183.495 [2015-04-16)  pressure Endress+Hauzer H&RT
Deltabar S 7 xkD 7w /0200 W 1.4.183.495 [2015-04-16]  preszure Endrezs+Hauzer HART
Deltabar S/ wbD 7x /W02 10000 W 14183495 [2015-04-16]  pressure Endress+Hauzer HART
Deltabar 5 7 skD »3x /1.4 W 14183495 [2015-04-16]  pressure Endress+Hauzer HART
Deltabar S 7 whdD w3w /W20 W 1.4.183.495 [2015-04-16]  pressure Endress+Hauzer HART
Deltabar 5 # «MD 32 /5.0 W 1.4.183.495 [2015-04-16]  pressure Endress+Hauser HART
Deltabar S 7 xtD w3 /71 W 1.4.183.495 [2015-04-16]  pressure Endress+Hauzer HaRT
Deltapilot M 5w A FMEB B /100 0 W 14183495 [2015-04-16]  lewvel Endress+Hauzer HART
Deltapilat 5 / DE 5= /%12 W 141834595 [2015-04-16]  level Endress+Hauzer HART
Deltapilot 5 / DE Bx /W20 W1.4.1 95 [2015-04-16]  level Endrezs+Hauzer HART
Deltapilot 5 / FME 70 / HART / Fisf ) ' 1.4.183 495 [201 5-04-25]

Deltapilot 5 / FMEB 70 A 02.10.4 W1.4.183.495 (2015041 ] lewvel Endress+Hauzer H&RT
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e Select the channel of the HART analog input module on which the device is connected and click on
the button "OK".
In this example, the Deltapilot S is connected on Channel 4 of the HIMA System.

Channels:

Channel Mame | Count! Azzigned Device[ »
HARTCHO 1: HARTOD27

HARTCH1
HARTCHZ2
HARTCHS
HARTCH4
HARTCHS
HARTCHE
HARTCH?
HARTCHS
HARTCHS
HARTCH10

HARTCH11

HARTCH12

HARTCH13

HARTCH14

HARTCH15 -

iAmT e

< | m | »

Help ok | Cancel |

e The device DTM is added in the project.
Network E]E“
P

Network Tag Co... Channel  A.. Device type (DTM)

WO

=
&
HIMAXCH 1 ¥ X-HART-DTM
EH
Deltapilot S / FMB 70 / HART / FW 2.20.zz / Dev.Rev. 22 4, HARTCH3 0 {Z Deltapilot S / FMB 70 / HART / FW 2.20.zz / Dev.Rev. 22

e Select the deviceDTM and click on the shortcut button “Connect”.

D s e S0 E||lerere@EEsr | |aada| s
Network Connect @@
otkTag Toggle between Connected and Disconnected P

4y HARTCH3 0 EH Deltapilot S / FMB 70 / HART / FW 2.20.zz / Dev.Rev. 22

e The Deltapilot S is now connected and can be operated as usual in FieldCare.

Network E]El

Network Tag Co... Channel  A.. Device type (DTM)
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