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Redundant Hart Communications Card Configuration Example

Hart Communications Card Configuration Overview
This document provides an example of how to configure the 3145 Analog Output card
with Hart. Our hardware configuration example consists of connecting one of channel
from the 3145 Analog Output Card to a Device with Hart Functionality.

Hart Communications Card Installation
The channel 0 from the 3145 Analog Output card is connected to the Hart Device

In this example, the Hart Device will be powered by the 3145 Analog Output card..

Hart Protocol Port Configuration

. Open NetArrays and log in. If you have not created a user account please refers to the
file ug-netsuite.pdf found in the directory C:\RTP NetSuite\Manuals. After logging in, you
are going to see the figure below
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e Click on the I/O Configuration Studio button in the NetArrays main toolbar .
Maximize the 1/0O Configuration form using the Maximize Icon.

e Drag an icon RTP3200T Node from the I/O Configuration Toolbox CPU Nodes-
>3200T Nodes->Domain->Simplex Nodes folder to the “Node=Empty” position
on the I/O Configuration Form. For this example, the RTP3200T/00-D17 S 14 Slot
Dual PS Node was chosen. Select an RTP3200T Node that matches your
configuration. (This example shows a domain configuration).
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I/O Configuration Form I/0 Configuration Toolbox

BE File View Properties Project Compile Debug Device Tags Window Help
EEE] &[] [Ele[xE] [w]e [FBmE 5]
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Add a Hart Communications Card
Add a Communications Card
e In the I/O Configuration Form, expand the “Rack 00=Rack 14D” (left-click on the &).
In the 1/0O Configuration toolbox expand the “RTP Analog Cards” branch (left-click
on the ). Drag the “3145- 16 Channel AO Hart” icon to the “Slot 00=Empty”. The
Auto Tag Generation dialogue box will appear. Type in “3145_” and click OK. The
Prefix of the Tag names for the Hart Communications Card will be set to “3145_".
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I/O Configuration Form 1/0 Configuration Toolbox
& NetArrays Developer Studio - Registered to RTP Corp. - Version 9.20.46 - Untitied Document - [1OC] o= = ]
BE File View Properties Project Compile Debug Device Tags Window Help [-]=]=
=[] FEEEHEEEEE [@ (MR ] [in] 0 [ [w]0] [B,5,] |
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[TimeStampl= gEFLI Nodes
[ersion=1 B9 Auto Tag Generation for 3145 - 16 Channel A HA - =] &5 TP Digits| Cards
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After adding the card the system configuration will look like this.

———

BE File View Properties Project Compile Debug Device Tags Window Help - & %
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——
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[TimeStamp)= |
<[] Iersion]=1

& W Node=32007/00-D17 § 14 Slat Dual PS Node
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NetArrays Project Program

You have completed the I/O configuration of the Hart Communications Card. The next
step is to add some logic to the NetArrays project program to test the card’s operation.

Save the Project
e First save the project. From the NetArrays File menu select Save New Project
As... type the project name in File name: and click Save (We used “Hart”.)
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EE NetAmrays Deve

EI File | View Properties Project Compile Debug Device Tags Window Help

BED
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Open Project ... Ctrl+0O

| Import from PGM ..

Save Mew Project

Save Mew Project As...
Save I0C As...

Print IOC Ctrl+P
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CARTP MetSuitetNetArrays\Projects\ModbusTCPMaster.dbn
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i
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Modify the Main Flow Chart Form

In Modbus Hart.dbn project, click on the icon.

ﬁ MetArrays Developer Studio - Registered to RTP Corp. - Version 9.

®L File | View | Properties Project Compile Debug Device Tags Window Help

A SENE I@I%EIEIJ [l | ilml*‘ﬂ_l m

i 1 A FZ[main vg\ j

2 @-a| Scan |
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3 o 'a| Stop Scan |
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e Right click on the MForm1 and select Properties from the pop-up menu. In the
Property Manager display, type in the Tag name Hart, followed by Enter. Close
the Property Manager display
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MNe
%5 File  View Properties  Project Compile Debug  Device Tags Window Help - | &
X
EE = E R R A EA E P EIE I
I A E [ -
1 |¥|Main |
2 |H|Scan |
3 |.-".| Stop 5::'3" |
s |E]-n|RTPDia“g |
5 ﬁ}”ma“ - ﬂ
L ]
g Property Manager - Module(05E) @
7 Type [Deszcrption|ParamsT ag
Form  |Module Hart -
b

Device=Simulatar

Construct the Hart Module Form
e Double-click on the Hart Module Form to display the module form.

e Select Yes to open Hart.
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== eEEEE| A= El2[sE] [n] e [B]
A, E C _‘J

1 X/ Main |
. [aa] Scan |
' [Za] Stop Scan |
‘ [E=[RTPDiag |
5 Hart

‘ File View Properties Project Cormpile Debug Device Tags Window Help IZHE'
[

B
, —
NetArrays Developer Studio - Registered to RTP Corp. - Version 9.2.046 - Hart.. (B8]
7
& I :I Form does not exist. Do you want to create it?

i |

| Device=5Simulatar

Right click in a blank area of the page and select Properties.
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@ File View Properties Project Compile Debug Device Tags Window Help IZIIE'

EZE RFEHEEEEE] [Alel] El2[xE] [n]e [

Properties
Natch Plate

Copy Asls
Copy As New
Copy Tag Mame(s)
Cut

Delete

4 Paste

Select All

3 Find Tag(s) in Browser

E Help

Trace Input Connection(s)

Ctrl+C

Ctrl+ X

Del
Ctrl+V
Ctrl+A

e Set “PartOfSIF” and “VariablesROnly” False. Close the Property Manager

Window.

| Device=Simulatar
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E =+

&% File View Properties Project Compile Debug Device Tags Window
Help

==l eFEEE] [Bel2] Ell=E] [

&

Property Manager - ()

Dezcription Faram/T ag
[Tag] Hart
BackCalor LHFFFFFF
FareCalar LHE00000 2
FrameColor LHE0000002
Dizplayalue [ True
Esecutiontdode |Haorizontal
WariablesROnly [Falze
PartOf51F Falze

Device=Simulatar

e Place the objects into the Module Form and connect the inputs to the outputs as
shown in the following figures. Note: When entering a Tag nhame, you can either
type the entire name or start typing the name and select the name from the
available existing Tags. All of the I/O Tags will already exist as a function of the
Auto Tag Generator. The Tag Prefix will be Hart_

Cell Object Properties

B1 Int Variable (Tag) = 3145_EDA
B2 Float Variable (Tag) = 3145_000A
B3 Int Variable (Tag) =3145_EOOA
Al Bool Variable (Tag) = Control
B4 Bool Variable (Tag) = 3145_RO0OA
B5 Float Variable (Tag) = 3145_HOOA
B6 Float Variable (Tag) = 3145_SO00A

Note: Any properties not listed are to remain at their default value.
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B NetArrays Developer Studio - Registered to RTP Corp. - Version 9.2.046 - Har.. | o e S

IE]'U File View Properties Project Compile Debug  Device Tags Window Help - | &
»

== EEEEE [Ael] Ele[&E] (e[

J ) E = o E -l
FM5_EDA §
1 b- <«——  Card Error Status

345_000A

F- 0.0

345_E0oa

(0 H

Contral #145_R00A, Variable to enable Hart

e v B -{_¥ —ll— <— inchannel0.

45 _HOoA

F- 0.0

345_50048

b - 0.0

Device=Simulatar

The following addresses are going to be used for the system node in this example:

Device Name Type IP Address1 IP Address 2

Hart Single 89.89.89.105 89.89.89.106
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Enter Node IP Address and Save File for the Hart Project.
° Left Click on Node=3200T/00-D17 S 14 Slot Dual PS Node, select Properties, and

enter the IP Addresses of your RTP3201T Node Processor (Primary IP 89.89.89.105 and
Secondary IP 89.89.89.106 as shown in the picture below.)

BE NetArrays Developer Studio - Registered to RTP Corp. - Version 9.2046 - Hartd.. | = | &1 | 5 |

EF”E View Properties Project Compile Debug Device Tags Window Help
[=[=] EEEEE] G[2] [ElelsE] w[e [F

E Mew J

] [TimeStamp)=10/7/2020 5:03:08 PM
| Wersion)=4

T/00-017 5 14 Slat Dual PS5 Mode

[ Logic=(]

Scan Rate=1 mz

|| Primary IP=83.83.89.105
Secondary |P=33.83.89.106

l I Rack 14D 1

Property Manager - 3200T/00-D17 § 14 Slot Dual PS5 Nedef) @

Type  |Description Param/T ag

FParam |Mode Mode=3200T /00-0717 S 14 Slot Dual PS Hode
Logic
Pararmn | ScanPFate |1 ms

Param | Priman [F 33.39.39.105
Param | Secondar P [33.83.89.108

Param | Rack Rack 140

Card tEB=Empty
! —
'r Device=Simulator I
° Click on Properties, select Project Serial.dbn (name of the NetArrays project)

Properties, and enter the IP Address of your RTP3201T Node Processor (89.89.89.105 is shown
as an example) in the IPAddress field in the Property Manager window.
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i |

BE NetArays Developer Studio - Registered to RTP Corp. - Version 9.2046 - Hartd... (==als=ls|mSem|
BE File View [Pmpertiﬁ Praject Compile Debug Device Tags Window Help mmm
Project Hart.dbn Properties ... El%la | ||II|| @ |R3| T

T Form I0C Properties ..
- ] New For all other cbjects Mouse Right Click it J

o] (T v a
] [Wersion]=4

= ﬂ?ﬂ; MNode=3200T/00-017 5 14 Slat Dual PS Mode

Logic=(]
Scan Rate=1 ms
Primary IP=589.89.89.105
Secondany |P=89.89.89.106

Rack 14D

Property Manager - () @
Type | Dezcription Param/T ag
Param |Default Tag Prefis RTP
Param |[Time5tamp] 1072020 50704 P
Param | [Verzion) a
Pararn |Lock File Mo
Param |DebualevCalar EHOFDFDF
Param |DebugSimCaolor EHOGFFDE
Param |PazswordDebug wE
Pararn  |Pazs'wordDownload |
Param |IPAddress 29.89.89.105
| Device=Simulator | L /j

Note that PassWordDebug and PassWordDownload are set to “rtp” by default. If
your RTP3200T Node has different passwords, change the Properties to match.
Then use your passwords for the download and debug steps instead of “rtp”.

e Save the project. From the NetArrays File menu select Save Hart.dbn (note that
the name will be different if you saved the project file under another name).
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Verification

Downloading the Program
e Connect power to the chassis power supply.

e In NetArrays, select the target node containing 3145 Analog Output Card
connected to the device with hart functionality from the Device » Select menu.

. :
BE Nettrrays Developer Studio - Registered to RTP Corp. - Version 9.2.046 - Hartdbn - n_lglélg

BE File View Properties Project Compile Debug [Device Tags Window Help mmm
=& EQEE ﬁ | Select 3 MNone L
]-l_ Configure ... default J

=[Hew |
Status v | hart
| TimeStamp)=10/7/2020 5:03:08 PM 1
;anel ?mf] Time Synchronize Simulator
o] Mersion]=

Mode Infermation

= g Node=3200T/00-017 5 14 Slat Dual PS5 Node

Logic=() Download Project
~{¥] SeanFate=1ms Download Project w/Online Update
Primary IP=89.89.89.105
Secondary IP=39.83.83.106 Upload Project '
Rack 14D Update Project 3
HME=Ermpty
I | Device=hart | | UserATP A

e Select Device and Download Project to download the project.

B NetArrays Déveloﬁ Studio - Registered to RTP Corp. - Version 9.2046 - Hart.dbn - noc_Elﬂg

E File View Properties Project Compile Debug | Device | Tags Window Help |;||i||i|
B FEEHEEEEE] [E < ‘
| r— Configure ...
J A= Status |

[TimeStamp)=10/7/2020 5:03:08 PM

[Wersion]=4
=™ Node=3200T/00-D17 5 14 Slot Dual PS Node

Time Synchronize

MNode Information

Logie=() Download Project
scan Rate=1ms Downleoad Project w/Online Update
Primary IP=89.83.89.105 )
Secondary |P=53.89.83.105 Lilzml T '
2 Fack 140 Update Project 3
ME=Empty I
| Device=hart | UserRTF A

e Enter the Download Password, we use rtp, and select OK.
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ﬁ NetArrays Developer Studio - Registered to RTP Corp. - Version 9.2.046 - Hart.dbn - [IOC] | = | = 2 |

ﬁ File View Properties Project Compile Debug Device Tags Window Help - 5[ =
BE ELelo] o] [a[e [0 wlm] &
W=Ten !
| [TimeStamp]=10/7 /2020 5:03:08 P I
[ Wersion)=4
= G N oe=32007 /00-D17 § 14 Slot Dusl PS Node Dovnioad P
Logic=(]
[+] SecanRate=1ms
Primary IP=89.89.83.105
Secondary IP=89.83.83.106
Riack 14D
o ME=Erpty
| Device=hart | lzerRTP Y

e Click “Yes” to overwrite to the current Target Node.

BE NetArrays Developer Studio - Registered to RTP Corp. - Version 9.2.046 - Hart.dbn - [1OC] | o | E & |

EF“E View Properties Project Compile Debug Device Tags Window Help -
== (@[] [Ele[xE] [l e % [wE] @,
(@] [
| [TimeStamp]=10/7 /2020 5:03:08 P I
f [Version]=4 Download : hart
I = W5 Node=3200T/00D17 5 14
|| Logiz=(]
Scan Rate=1 ms
[ Primary IP=53.83.53.10)
~[+] Secondary IP=83.83.83
ZINE Frack 14D
i MB=Ernpty
| Device=hart | | UzerRTP y

e Run the project in Debug mode by clicking on the Run button in the Main
Toolbar.

e Enter the Debug Password, we use rtp, and select OK.
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E Metdrrays Developer Studio - Registered to RTP Corp. - Version 9.2046 - Hart.dbn - [10C] | =RC] (X |

BE File View Properties Project Compile Debug Device Tags Window Help
(=[] (B[] [l [4[E] [m[e [ [wE]
W=l | |

[ [TimeStamp)=10/7/2020 5:03:08 Pi

[Wersion]=4
= W5 Node=3200T/00-D17 5 14 Slat Dual PS Nod

Lagic=( Debug Password

«[w] SoanRate=1 ms ||
-[] Primary IP=83.89.89.105
[7] Secondamy IP=39.89.83.105 ak. | Lancel

H Rack 14D

—

Device=hart IP=89.89.83.105 JzerRATP

Verify Integer Module Form

e Return to the Main Form by clicking on the ‘ﬁ‘ button in the Main Toolbar.
e Double-click on the Hart object to open the Module Form.

e Right click once on the light of the Boolean Control variable as shown below. This will
prompt Watch Plate Window that allows changing the value of the control variable.

e Observe that the value of the variable 3145_HOOA is equal to zero because the
Boolean value of 3145 _ROOA is false.
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' - o . o : [ = Iz
gNeb&rrays Developer Studio - Registered to RTP Corp. - Version 9.2.046 - Hart.dbn - [Hart] [ &

29 File View Properties Project Compile Debug Device Tags Window Help

BEE| [Alel] [Ele[xE] (w e [=]aE [

Device=hart IP=89.89.89.105 DiewStatuz=Running IJzerRTF

J A | B | C | D | E | F L. J
| 2145_EDA, 1
| - H

B 3145_0004,

2 OO HE

| IM5_E0DS,

: - H

B Control 3145_R00A,

of - HE——-{v Hl—

I H45_H00A

5 e S

[ 145 _S004

6 5

|| | Watch Plate - Bool Variable(044) =

’

— Type  |Description  |Param/Tag|Value Retentive| ROnly

Bool Bool Vanable | Control -~ | True True

&

3
1 Bl

e Change the value Control Boolean Variable to True. This action activates the
HART communication in the channel 0- of the 3145 Analog Output Card.

e Observe that the value of the variable 3145_HOOA is changing because the

Boolean value of 3145 _ROOA is TRUE. The 3145 Card is receiving data from the
Hart Device.
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ot ey i T _ ) == = |
MNetArrays Developer Studio - Registered to RTP Corp. - Version 9.2.0.46 - Hart.dbn - [Hart] |

af® File View Properties Project Compile Debug Device Tags Window Help

[E[E] FEEEEEEEE] [Eel] [FEle[sE] (v [FaE] [
& | ] | = l o] | E ] E | -

Caontrol 145 _Ribida

b= True =

E

45_H00.8

-
"
H

3ME_S004

b=

H

Watch Plate - Bool Variable{044) @

Type |Description | Param/Tag|alie Fetentive] B Only
Bool Bool Yanable | Contral -| True True

A

Device=hart IP=89.89.89.105 DevStatus=Running JzerRTF

e |[f the input 3145 HOOA is not changing after the Boolean variable 3145 ROOA is
set to TRUE, carefully check the configuration of the HART Communications Card
and connection to the Hart device.
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Status Window

The Status Window should show the RTP3200T Node’s Device Status: = “Running”.
The bottom panel should be empty to indicate that there are no I/O Errors. The top panel
shows historical messages.

EF”E View Properties Project Compile Debug Device Tags Window Help

] FREEEEEEE] [Ee[] [EesE] e I"“il**ﬂ_l |:
Ty =

C hart
Device Mame:  hart Prirnary: Monredundant  Prograrm: Hart
L Device Address: 89.89.89.105 Secandary: MNAA Pazs/Sec: 1000
Device Wersion: 9.2.8.39 Tertiary: M A Device Status: Running - BOnly Forces Exist
¥ Update Quaternany: M4 Hel

10401 /20 16:06:50:677 P W 3200T[2] D00 Builk Sep 30 2020 5w A9 2.8 359 BL A9.2.0.39 Hw' 11
10/01/20 16:06:50:680 C C Rack 0 CP3200T Built Sep 30 2020 5w A9.2.8.39 Hw 56

1001 /20 16:07:45:980 P M Mew File Received GPROG.PGM

10401 /20 16:35:45:424 P M RO Bool Variable Control Forced TRUE

i |
Device=shart IP=83 83.89.105 DevStatuz=Running lzerRTP y:

Congratulations! You have successfully completed the configuration and testing of a
3145 Analog Output Card with Hart.

21



Redundant Hart Communications Card Configuration Example

RTP HART MULTIPLEXEX
RTP Hart multiplexex is a software utility from the RTP Netsuite aimed to acquire the Hart
communication data from the node and transmitting out using the RS232 protocol

. . EA RTPHMX. exe
Go to the directory C:\RTP NetSuite\RTPHMX and open .

(BA Untitled - RTP Hart Multiplexe

File Edit View Execute Security Device Help
DEE» = &8

Serial Port Baud Rate Device Configure Multiplexers
9600

|use|: MNone

Change the configuration for the RTP Hart Multiplexer as follows:

Serial Port: Choose COM2.

Baud Rate: Set the value 9600. This is the default value. Remember that the Baud Rate
of the two serial com ports must be set to the same..

Device: Choose Hart.

Configure Multiplexers: Double-Left clicking on this field will open the Multiplexer
Configuration pop-up window shown below.

Note: Serial Port, Baud Rate, and Device must be defined before the Multiplexer
configuration pop-up window will become available.

~

a4 Untitled - RTP Hart Multi
File Edit View Execute Security Device Help
DEd » = 28
Serial Port Baud Rate Configure Multiplexers
comz Double-click here to configure Multiplexers..,

Double Click to

open
Configuration

|user: None
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Modify the Multiplexer Configuration as following:
Go to the row for Subnode 0

e For the column Chassis 1 set the value equal to 0 because the card is located in
the rack 1.

e For the column Card 1 set the value equal to 0 because the card is located in the
slot 0.

e For the column Chassis 2, leave it blank because there is not a redundant card in
the system.

e For the column Card 2, set leave it blank because there is not a redundant card in
the system.

e Enable the entire set of loops from 0 to 15. Loops represent the channels on the
HART capbable I/O Card. For this exercise, all the channels are enabled even
though only one is wired to a Hart Device.

Mutspiser connguraton ==
I Port: COMZ
Device: Hart

| Mulipleset |1 jv Click or Right-Click Mumbers or Check Boxes

All Chassis | Card |Chassis |Card |Loop |Loop |Loop |Loop |Loop |Loop |Loop |Loop |Loop |Loop |Loop |Loop |Loop |Loop |Loop |Loop
1 1 2 2 1] 1 2 3 4 5 [ 7 8 o 10 11 12 13 14 15
Subnode [0 0 ¥ ¥ ¥ v 7 v v v v ¥ F F
Subnode 1 I_ l_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_
Subnode 2 r r o e rrrr e rr e rr
Subnode 3 r - - - K- - - ror
Subnode 4 I_ l_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_
Subnaode 5 r - - - K - - rTr
Subnode b I_ l_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_
Subnaode 7 r - - - K - - rTr
Subnode 8 R R e e
Subnode ® I_ l_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_ I_
Subnode 10 r - - - K - - rTr
Subnode 11 r T - - DD - e
Subnode 12 I_ l_ I_ I_ I_ I_ I— I_ I_ I_ I_ I_ I_ I_ I_ I_
Subnode 13 r - - - K - - rTr
Subnode 14 r - - - K K K- rr D DT
Subnode 15 I_ l_ I_ I_ I_ I_ I— I_ I_ I_ I_ I_ I_ I_ I_ I_
0K I Cancel |
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Click on OK.
Then, Go to file and click on Save As.. Save this file as Hart.hmc.

.
FA Untitied - RTP Hart Multiplexer I o ||

File Edit View Execute Security Device Help
DEH»=ca

Serial Port Baud Rate Device Configure Multiplexers

comz2 Double-click here to configure Multipl

x| & @& e B

MName Date modified Ty

Savein: ), RTPHMX

Mo items match your search,

|

<

File name: |Hart.hmc Save

Save as type: |F{TP Hart Multiplexer Configuration (" hmz) ;I Cancel |

Click on | 4 and start acquiring data. Click on the blue cell below and type Ctrl + C to copy the
packet serial data out.

Had.hnx—RTPMti;;f:_m___ =RiC =
File Edit View Execute Security Device Help
Ded »=n ca@
Serial Port Baud Rate Device
com2 9600 Hart
9600
Ready |usel: MNone A
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Redundant Hart Communications Card Configuration Example

Open notepad and paste the collected data:

| Untitled - Note
File Edit Format View Help

[bevice mMultiplexer Subnode Loop Chassisl cardl  Chassis2 Card2 "Instrument Address” value "Time Stamp” ,I
"Hart" 01 00 00 00 -1 -1 "130AA1A857" 3.996084 "10/07/2020 11:53:32.203"
"Hart" 00 01 00 00 -1 -1 "0000000000" 0.000000 "00/00/0000 00:00:00.000"
"Hart” 00 02 00 00 -1 -1 "0000000000" 0.000000 "00/00/0000 00:00:00.000"
"Hart” 00 03 00 00 -1 -1 *0000000000" 0.000000 00/00/0000 00:00:00.000
"Hart” 00 04 00 00 -1 -1 "0000000000" 0.000000 00/00/0000 00:00:00.000
"Hart" 00 05 00 00 -1 -1 "0000000000" 0.000000 00/00/0000 00:00:00.000
"Hart" 00 06 00 00 -1 -1 "0000000000" 0.000000 00/00/0000 00:00:00.000
"Hart" 00 07 00 00 -1 -1 "0000000000" 0.000000 00/00/0000 00:00:00.000
"Hart" 00 08 00 00 -1 -1 "0000000000" 0.000000 00,/00/0000 00:00:00.000
"Hart" 00 09 00 00 -1 -1 "0000000000" 0.000000 00,/00/0000 00:00:00.000
"Hart” 00 10 00 00 -1 -1 *0000000000" 0.000000 00/00/0000 00:00:00.000
"Hart” 00 11 00 00 -1 -1 "0000000000" 0.000000 00/00/0000 00:00:00.000
"Hart" 00 12 00 00 -1 -1 "0000000000" 0.000000 00/00/0000 00:00:00.000
"Hart" 00 13 00 00 -1 -1 "0000000000" 0.000000 00/00/0000 00:00:00.000
"Hart" 00 14 00 00 -1 -1 "0000000000" 0.000000 00/00/0000 00:00:00.000
rHaFt" 00 15 00 00 -1 -1 "0000000000" 0.000000 "00/00/0000 00:00:00.000"

The captured data show that only one channel in the card is receiving data from a Hart Device.
The value received is 3.996094 that is the same as the value captured in the NetArray Program.

Redundant Card Configuration

Congratulations! You have successfully completed the configuration of RTP HART
MULTIPLEXEX.

At this point You have successfully completed the configuration and testing of a 3145
Analog Output Card with Hart.. Now, the next step of this example is to add a redundant
card to the existing 3145 Analog Card.

Save the current Netarray project by clicking on File and Save Hart.dbn

EE NetArrays Developer Studio - Registered to RTP Corp. - Version 2,046 - Hartdbn - [10C] [ E‘Eﬂ
s, c————— e c————

ARENDDEPE |p_|&;|

Em View Properties Project Compile Debug Device Tags Window Help

Mew Project Ctri+MN

Open Project ... Ctrl+O

Impaort from PGM ...

Save Hart.dbn

Save Hart.dbn As...

Save I0C As...

Print I0C Ctrl+P

Print Options ...
CARTP MetSuite\NetArrays\Projects\Hart.dbn

Exit

Device=hart

UzerBTP
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Redundant Hart Communications Card Configuration Example

e Go to File Save Hart.dbn As.. and save the program as HartRedundant.dbn

EI File | View Properties

Project Compile Debug Device Tags Window Help

| mmm

Ctrl+MN
Ctrl+0O

Mew Project

[ Open Project ...
Import from PGM ...

Save Hart.dbn
Save Hart.dbn As...

Save I0C As..,

Print I0C Ctrl+P

Print Options ...

CARTP MetSuitehNetArrays\Projects\Hart.dbn

CARTP MetSuite\NetArrays\Projectss\STX_Example.dbn
CARTP MetSuitehNetArrays\Projectss\AlarmExample.dbn
CARTP MetSuite\NetArrays\Projectsd\ModbusTCPMaster.dbn

Exit

P

| Device=hart |

B NetArrays Developer Studio - Registered to RTP Corp. - Version 9.2.0.46 - Hart.dbn - [IOCT]—

RS

|User:HTP

N e i

BE File View Properties Project Compile Debug Device Tags Window Help |;||i"i|
BEEE] [Fcl2] Fle[HE] e [Fal EE] |

e, -

J.'...E New s N B J
[TimEESavePrqedAs u -
VAo o pojes Ty || e 5

B Nodey ——
Organize » Mew folder
. Nethrrays * MName
i SN & Hart.dbi 12/11/2024
| RTPVIEWS = e o
. NEW_ANALOG_CARDS
. UpdatingTutorial
Pl Desktop
9 Libraries
A Fred Kampe
1% Computer
“j Metwork
File name: m
Save as type: ’iject (*.dbn}
+ Hide Folders
I |

Device=hart |

|User:HTF‘ A
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Redundant Hart Communications Card Configuration Example

e Go to the configuration panel and expand the Rack 14D as shown in the figure below and

then, Right Click on Slot 00=3145 — 16 Channel AO HART and select Copy As
Redundant.

- i
BE NetArrays Developer Studio - Registered to RTP Corp. - Version 9.2.046 - H... | o e e S
B ———

BE File View Properties Project Compile Debug Device Tags Window Help:
g x|

z[d FRFEEEEEEE] [2]2] [El2[=E] ] ="

E Mew J
[ [« (TimeStamp]=10/7/2020 5:03:08 PM I
] Wersion)=4

B ﬂ?ﬂi Mode=3200T/00-017 5 14 Slot Dual PS Node

~[+] Logie=(]

Scan Rate=1 ms

|| Primary P=33.83.83.105

Secondary IP=89.89.23.106

= EIIIE Rack 140

¢ - {5I0t 00=3145 - 16 Channel 40 HAR
Slot 01=Empty
Slat 0Z2=Empty
Slot 03=Empty

Properties

Copy Asls Ctrl+C

Copy As New

Copy As Redundant
Slot 05=E mpty

Slat 06=Empty Copy Tag Name(s)

Slot 07=Empty
Slat 08=Empty
Slot 09=E mpty

Slot 10=Empty Find Tag(s) in Browser
Slat 11=Empty |
Slot 12=Empty Help |
Slot 13=Emply Update References :
== Slot 14=3200T Processzor ]
N Dizable\Enable
... MB=Empty
Distributed Logic 2 :

Cut
Delete
Paste

Ctrl+ X
Del
Ctrl+V

Slat 04=E rmphy |

Device=hart




Redundant Hart Communications Card Configuration Example

e Goto Slot 01 = Empty, Right Click on it and pasted the redundant card.

r —
BE NetArrays Developer Studio - Registered to RTP Corp. - Version 9.2.046 - H... .= =l

EFHE View Properties Project Compile Debug  Device Tags Window Help

= H FEHEEEEE (Al El2 5E] [

=
@

=

E e

[« (TimeStamp]=10/7/2020 5:03:08 M

] Wersion)=4
=] ﬁw Made=3200T/00-017 5 14 Slat Dual PS Node
Logic=(]
Scan Rate=1 ms
|| Primary |P=83.89.83.105
Secondary IP=39.33.33.106

= Rack 14D
m Slot 00=3145 - 16 Channel A0 HART
Slat 071=Emptyg
Slot (2=Ermpt Properties
Slot 03=Empt Copy Asls Ctrl+C
Slat 04=Ermpt ':EIFI}‘ b Mew
Slat D3=Empt Copy As Redundant
Slat 06=E rmpt
Copy Tag Mame(s)
Slat 07=Empt
SlotD8=Empd O R
Siot 09=Empy  Delete e
Slot 10=Empt Paste cri+V
Slot 17=Empt Find Tag(s) in Browser
{Slat 12=Empt
" Slat 13=Empt Help
Slot 14=3200 Update References
DizablelEnable
I Distributed Logic

I | Device=hart

The configuration will look similar as the picture below.
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Redundant Hart Communications Card Configuration Example

BE NetArrays Developer Studio - Registered to RTP Corp. - Version 9.2046 - H... sl s(=ls|seSem|

B File View Properties Project Compile Debug Device Tags Window Help |-
=

zE| FEEHEEEEE] [Eel] Ele[s[E] (] e [F

E Mew 2 J
[« (TimeStamp)=10/7/2020 5:03:.08 P I
[Wersion]=4

£ TG 1 ode=3200T/00:017 & 14 Slat Dual PS Node

~[+] Logie=(]
~[+] ScanRate=1 ms
Prirnary IP=29.83.99.105
Secondary [F=39.89.89.108
= Rack 14D A
| EEES <ot 00-3145 - 16 Channel 40 HART

Slot 01=3145 - 16 Channel A0 HART

i Slat 02=Empty
* Slot 03=Empty

lot 04=Empty
[at 05=E mpty 5
| P— p— I = —]
D evice=hart
o Return to the Main Form by clicking on the ‘ﬁ‘ button in the Main Toolbar and double

click on the Integer Module.

Modify the original Hart Module as shown in the Table below.

Cell Object Properties
C1 Int Variable (Tag) =3145_EDB
El Bool Variable (Tag) = DisableCard0
F1 Int BitVariable (Tag) = 3145_EDA
Bit=14
Gl Int Variable (Tag) = 3145_EDA
C2 Float Variable (Tag) =3145_000A
E2 Bool Variable (Tag) = DisableCard1
F2 Int BitVariable (Tag) =3145_EDB
Bit=14
G2 Int Variable (Tag) =3145_EDB
c3 Int Variable (Tag) =3145_E00B
E3 Bool Variable (Tag) = DisableCard0
C4 Bool Variable (Tag) = 3145_RO0A
E4 Int BitVariable (Tag) = 3145_EOOA
Bit=3
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Redundant Hart Communications Card Configuration Example

F4 Bool Or

G4 Bool Inverter

H4 Bool Variable (Tag) = Card0_Connected

G5 Float Variable (Tag) = 3145_H00B

E5 Bool Variable (Tag) = DisableCard1

C6 Float Variable (Tag) = 3145_S008B

E6 Int BitVariable (Tag) = 3145_EO0OB
Bit=3

F6 Bool Or

G6 Bool Inverter

H6 Bool Variable (Tag) = Card1_Connected

The Hart Module should look like the picture below after adding the new objects.

EE NetArrays Developer Studio - Registered to RTP Corp. - Version 9.2046 - HartRedundantdbn - [Hart] i e

Bl File View Properties Project Compile Debug Device Tags Window Help - [ 5] =%
EEEEEEEE] [Elel] [Fle ] [w]e @ wE =E] |
—— — — — —
J 2 E C i] E F G H g [
[ IM5_EDA 3M5_EDE DiisableCardl IM5_EDA M5 EDA Il
3ME_000A FME_O00A DiisableCardi 3M5_EDE 3M5_EDE
Card A Connected
FME_E00A 3M5_EQIE Diis ableCardl
Cantral 3ME_R0A FME_RO0A FME_E00A Card0_Connected
3145_HO0A F145_HOOE DizableCardi Card B Connected
FME_S004 FME_SI0E 3M5_EQIE Cardl_Connected
7
L. & |
Device=hart UzerRTP
———— = _——

It is important to mention that the hart device can only be connected to one of the card at a time.

This means that one of the cards is connected to the Hart device, the second card is on

“Standby” waiting in case the other card is disable or stops working. Consequently, only one of
the two variables Card0_Connected and Card1l_Connected can be set to TRUE at a time. The
logic below defines the signal validation mechanism of the Hart Device when it is connected
redundantly. The Card Status and Channel Status are used to determine which of the two cards

are connected to validate the source of the incoming signal value.
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Redundant Hart Communications Card Configuration Example

Verification

Downloading the Program
e Make sure that the 3145 Analog Cards are installed and connected to the Hart
Device

e In NetArrays, select the target node containing the HART Cards from the Device »
Select menu.

. - )
BE NetArrays Developer Studio - Registered to RTP Corp. - Version 9.2046 - HartRedundant.dbn - u“lglﬂlg

2= File View Properties Project Compile Debug EDwice Tags Window Help ml?”?l
(=|E] PaEEE=EE =] (e s ' None L
|—— Configure ... default
JE" New Status v hart = 4
[ [TimeStamp)=10/7/2020 5:03:08 PM . . .
K Time Synchronize Simulator
[ Wersion)=4 ]
£ 038 | 0de= 32007 /000117 S 14 Slot Dual PS Node Nede Information
Logie=() Download Project
~f] Sean Rate=1ms Downlead Project w/Online Update
Prirmary IP=89.83.893.105
7] Secondary IP=63.89.83.10 Upload Project '
E-EIIE Fack 14D Update Project D
EEEE 510t 00-3145 - 16 Channel A0 HART
= == 2 I51ot 01=3145 - 16 Channel AD HART
Slot 02=Emphy
Slat 03=Ernply
Slot 0d=Emply
| Device=hart | | UzerRTF A
e Select Device and Download Project to download the project.
| BE NetAmays Developer Studio - Registered to RTP Corp. - Version 92046 - HartRedundantadbn - [Hart o5
B2 File View Properties Project Compile Debug |Device | Tags Window Help B@E
HIE[E] select 1 mE] ] '
J - = = Configure ... i = = B
- Status
3M45_EDA 3145_EDE 3M45_EDA
il OO (M TmeSynchronie — - .-
MNode Information
3145_0002 3145_0002 3145_EDE
3 r- r- Download Project - ,_
Download Project w/Online Update -
3145_E00A, 3145_ED0E
4 O H- - HEE- Upload Project 3
Update Project 3
Contral 3146_R00A 3146_R00A T ET, (I Cardd_Connected
3M45_HODA 3145_HI0E DisableCard! _
3M45_S004, 3145_S00E 3145_E00E Cardl_Connected
A LT . - (T T\ T . e L m L2l
| Device=hart | | UzerRTP /él

e Enter the Download Password, we use rtp, and select OK.
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Redundant Hart Communications Card Configuration Example

— - — —
g MetArrays Developer Studio - Registered to RTP Corp. - Version 9.2.0.46 - HartRedundant.dbn - [Hart]

88 File View Properties Project Compile Debug Device Tags Window Help
EBEE] [A[e]2] [Ele[=E] [nle @l ®E] |
J A =] [ [n] E F G H | . J
[ 145_ED, 3146_EDE DizableCardd 3146_EDA 3146_EDA Il
1 s 0 v HE e - T - HE
145_0004 DizableCardl 3146_EDEB 3146_EDE W
2 s | Dovmigadgssword -y - e -
3146_E00A DizableCardd
-1 0 e -
3 - ' Cancel -y
Control 3146_R00A 3146_E00A Cardd_Connected
3146_HO0A 3146_HOOE DizableCardl _
5 s 0.0 - HE- s :
F146_5004 3146_S00E 3146_EODE Cardl_Connected
B - - Tl ) v om [ om jj
Device=hart UserRTP
e Click “Yes” to overwrite to the current Target Node.
B NetArrays Developer Studio - Registered to RTP Corp. - Version 9.2.046 - HartRedundantdbn - [Hart] ' wll 0= || =R

818 File View Properties Project Compile Debug Device Tags Window Help

EBEE] [Ale]] [Ele[mE] e [®akE WE] |

J A E "
[ 3146_EDA 345_EDB DiizableCardd 3146_EDA 3146_EDA
| O - ) . Yan (o} - -

Download : hart A l-_]

. — IME_EDE
. - -1
| Perform download and overwrite hart target node 7
3 -
Contral Card)_Connected
)OO -
=
345_HOD. 3I6_HO0E
JME_S008 IME_SO0E IME_EQDE Cardl_Connected
- aranl SR = AThrr S =
ey ! ;‘J
Device=hart UserRTP
E —=

e Run the project in Debug mode by clicking on the Run button - in the Main
Toolbar.

e Enter the Debug Password, we use rtp, and select OK.
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Redundant Hart Communications Card Configuration Example

E MetArrays Developer Studio - Registered to RTP Corp. - Version 9.2.0.46 - HartRedundant.dbn - [Hart] . EIEIAJ
- - A

818 File View Properties Project Compile Debug Device Tags Window Help

BEEE] [Alel] [FleE] [nle [ [Fm] |

EE]

J B H | J
[ 3146_EDA 3146_EDE DisableCardd 3146_EDA 3146_EDA Il
1 - HE- - HE v B e[l - {7 HE-
3146_0004 3146_000A DizableCard 3146_EDE 3146_EDE
2 - HI- - Debug Password ' e[l - {7 HI
| Card A Connected
3146_E00A | Cardi
3 {2 HIE- - I :
Ok | LCancel |
Control 3146_R00A 3145_Ril Cardd_Connected
3146_HO0A 3146_HOOE DisableCardl Card B Connected
5 ~{CHE- - O HE -
F146_5004 3146_S00E 3146_EODE Cardl_Connected
I ! |

Device=hart IP=127.0.0.1 UzerRTP

Verify Integer Module Form

Return to the Main Form by clicking on the ﬁ‘ button in the Main Toolbar.

e Double-click on the Hart object to open the Module Form.

e Right click once on the light of the Boolean Control variable as shown below. This
will prompt Watch Plate Window that allows changing the value of the control
variable.

e Right click once on the light of the Boolean DisableCard0 variable as shown
below. This will prompt Watch Plate Window that allows enabling the redundant
3145 Analog Output card in slot 0.

e Right click once on the light of the Boolean DisableCard1 variable as shown below.
This will prompt Watch Plate Window that allows enabling the redundant 3145
Analog Output card in slot 1.
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Redundant Hart Communications Card Configuration Example

B MetArrays Developer Studio - Registered to RTP Corp. - Version 9.2,
& File

View Properties Project Compile Debug Device Tags

Window Help

=] [Ale]s] bt @ %% [ i [[F1]
J A E E D E F G H J 1
IW5_EDA, I45_ECE DisableCard) 345_EDA 345_EDA I
: - - (7 Sy i Y,
FWE_O0DA DizableCardl 345_EDB 345_EDB
2 {0+ e - e -
Card A Connected
3M5_E00B Dz ableCardd
: v Eas
I Control 3ME_RODA, RO0G IME_EN0S, Cardd_Connected
IHE_HODA 2145_HOOB DisableCardl (Gt & Calirzeies
I IUE_S004 2145_ENDE Card] Connested
7| | Watch Plate - Boal Variable(04A) [@]| | Watch Plate - Bool Variable(03E) [=]
& Type |Description |Param/Tag[Value | Retentive[ROnl | Type |Description [Param/Tag _[Value [Retentive[Rdnly |
Bool  |BoolVarable [Control [False —|Twe  (Tue | Bool |Bool Variable [DisableCardd [False =[Twe  [Tue |
e
Watch Plate - Bool Variable{DSE) (=]
o
Type ‘Des:nphnn ‘F‘aramﬂag ‘Value ‘Hetenhve‘ﬂﬂnly |
Bool | Bool ariable |DisableCard] [False —| True [Tue |
ul

Dievice=hart |P=89.89.89.105 DevStatuz=Running UserRTP

e Change the value Control Variable to True. This action activates the HART

communication in the channel O-

of the 3145 Analog Output Card.

89 File View Properties Project Compile Debug Device Tags

Window Help

C R BB E] Gl [0 [SHE] [wle @ (el . |

3145_ED)
1 v g
F145_0004, . D00A,
: - - (7
3M5_E008, . EN0E
c -
I Control J145_R00&, IM5_R00&
3145_H00A 3145_HOOE:

3145_S004,

DisableCardi) 3M5_EDA 3M5_EDA
DisableCardi 3IM5_EDE 145 EDB
e - [l - 0
Card A Connected
DisableCardl
3M5_ENDA Card0_Connected

T Card B Connected

)

345_ED0OE Cardi_Connected

|
7| | Watch Plate - Bool Variable(044) @ ‘Watch Plate - Bool Variable(03E) @
3 Type |Desciiption |ParaméTag|value  |Retentive ROnl | Type |Desciiption |Param/Tag _[Valuie |Retentive[RCOnly |
Bool  |Bool Yariable [Contral | True [Tue | Bool | Bool Yariable |DisableCardD [Falke -| True [Tue |
| k)
‘Watch Plate - Bool Variable(05E) @
o
Type |Desciplion |Param/Tag_[Value  |Retentive|ROnk |
Bool  |Bool Yariable |DisableCard] [False =] Tiue [True |
ul

Device=hart IP=33.89.89.105 DevStatus=Running UserRTP
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Redundant Hart Communications Card Configuration Example

e Observe that the value of the variable 3145 HOOA is changing because the

Boolean value of 3145 ROOA is TRUE. In addition, the card status indicates that
the card is connected to the hart device because the Card0_Connected variable is
set to TRUE. The 3145 Card is receiving data from the Hart Device.

If the input 3145_HOOA is not changing after the Boolean variable 3145_RO0A is
set to TRUE, carefully check the configuration of the HART Communications Card
and connection to the Hart device.

Go to the Watch Plate for the Boolean DisableCardO Variable and change it to
True.

e This action disables the 3145 Card on slot 0.

BE NetArrays Developer Studio - Registered to RTP Corp. - Version 9.2.0.46

8@ File View Properties Project Compile Debug Device Tags Window Help - || & %
B e [@el] (2B [ o [ [ [E] [ [P
A E c D E F G H | o B J
J45_EDA 345_EDE DizableCardd IM45_EDA [
- Y- - o ey HI— - {[[ -
IME_O00A IME_D00A DisableCard! 3W5_EDE 35_EDR
- HE - O HE - e[ -
Card A Connected
3WE_EN0A, 345_EO0E DisableCardi
Caontrol IM45_R00A, J145_RO0A 345_E00A Cardd_Connected
F145_HO0A IM5_HOOE DisableCardl Care) & Canecls
O .- - b= 1
3W5_S004 3M5_E00R Cardi_Connected
= |
‘Watch Plate - Bool Variable(04A) @ ‘Watch Plate - Bool Variable(03E) @
Type _|Desciiption |ParaméTag|value  |Ratentive| ROnl | Type |Description |Paiam/Tag [value [Retentive[ROny |
Bool |BDOIVaIiabIe|ContrD| - | True ‘TIUB | Bool ‘Enn\ Vallah\e|D|sahleEaldD - | True Tiue
Watch Plate - Bool Variable(05E) [=]
Type |Desciiption |Param/Tag _[Value  |Retentive|ROnly |
Bool  |Bool Yariable [DisableCard] [False =] Tiue [True |
Device=hart IP=89.89.89.105 DevStatus=Running UserRTP

e Observe that the value of the variable 3145 _HOOB is changing because the
second card (3145 Analog Output Card on the slot 01) has taken control over the
hart device. In addition, the card status indicates that the card is connected to the
hart device because the Card0_Connected variable is set to TRUE.

Go to the Watch Plate for the Boolean DisableCardl Variable and change it to
True.

This action disables the 3145 Card on slot 1. Now, both cards have been disabled.

35



Redundant Hart Communications Card Configuration Example

B NetArrays Developer Studio - Registered to RTP Corp. - Version 9.2.0.46

B9 File View Properties Project Compile Debug Device

I45_0004 3145_0004

: - -
3146_E00A 3145_EN0E

Control 3146_R00A 3145_R00.A

o -V HE—{ v B -
SM6_HO0A 3145_H00E:

5 Senl MSat
3146_S004 31465_S00E:

5 - O H - H]

Window Help & %
|W}< &;l | El |ﬁ : ) ¢-|n~> | ol&lﬁ] | @ W | 1 [EF] |i;'§$|-l |
J A B [ [} E F G H | ;J

DisableCardl IM5_EDA
DisableCardi I145_EDE
Card A Connected
DisableCardil

Card0_Connected

Card B Connected

DisableCard]

Cardl_Connected

T | Watch Plate - Bool Variable{044)

Watch Plate - Bool Variable{03E) @

8 Type  |Desciption |Param/Tag|value |Retentive]ROnlp |
Bool | Boal Variable | Control -| True [True |

Type |Desclintion \Param:’Tag Value \Helemtive|HDnIy
Bool  [Bool Yariable |DisableCardl =|Te  [True |

Watch Plate - Bool Variable(05E) @

Type |Descriplian |Pa|amf’Tag W alue |F|etenlive|F|Dn\y |
Bool  |BoolVariable | DisableCardl -|Tiue [True |

Device=hart IP=89.89.89.105 DevStatus=Funning UserRTP

e e Observe that the value of the variable 3145 _HOOA and 3145 HOOB is equal to
zero because neither of the two cards are connected to the hart device.
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Redundant Hart Communications Card Configuration Example

Status Window

The Status Window should show the RTP3200T Node’s Device Status: = “Running”.

The bottom panel should only show a message indicating that the 3145 Card on slot O is
offline because at the end of the testing the card has been disabled. The status window
indicates the system has no errors during initialization. In addition, the logs show that the

variables Control, DisableCardl and DisableCard0O have been chanc.;ed to TRUE.

B NetArrays Developer Studio - Registered to RTP Corp. - Version 9.2.0. o

29 File View Properties Project Compile Debug Device Tags Window Help _ ==
Ll MEEEaEE Eel] e NE] e [®em B |

J A E C D E F G H i) ;J

246 EDA 2M5_EDE DisableCard0 46 EDA 2M5_EDA [

hart — ——— @

Device Name:  hart Primary: Monredundant  Program: Testing
Dievice Address: 89.89.89.105 Secondany: M/A Pase/Sec: 999
Device Versior: 3.2.0.0 Terttian: N Device Status: Running - /0 Enors Exist

3 v Update Quatemary: N/A Help

10/08/20 13:4314:333P 0 3200T(2) D00 Buik Sep 30 2020 SWAS.28.33BLAI20.39HW 11
Contral 10/08/20 13:4314:333 P 0 Processor A - Primary Driline Cardd_Connected
4| v Hild 10/08/20 13:4314:336 C C Rack 0 CP3200T Buik Sep 30 2020 SW A3.28.39 Hw 99 —-{]

10/08/20 13:43.38.883 P 0 RO Bool Variable Control Forced TRUE
10/08/20 13:4350.086E 0 RO Bool Variable DisableCad0 Forced TRUE
10/08/20 13:4350.087 C C Rack 0 Skt 0 - Card Offfine Disabled H
10/08/20 13:44:03333 P 0 RO Bool Varisble DisableCad1 Forced TRUE
10/08/20 13:44:03:334 C C Rack 0 Sot 1 - Card Offfine Disabled
10/08/20 13:44:11:776 P 0 RO Bool Variable DisableCard1 Forced FALSE Cardl_Connected
6 10/08/20 13:44:11:780 C C Rack 0 Skot 1 - Card Online —-{ v

7| | Watch Plate - 8 (=]

10/08/20 13:43:50:087 C C Rack 0 Siot 0 - Card Offine Disabled
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