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This whitepaper provides an overview of the interface between DeltaV and Intergraph’s
Smart Instrumentation.

-,
-
§.~

EMERSON

www.emerson.com/deltav



Integration between DeltaV White Paper
and Intergraph Smart Instrumentation June 2020

Table of Contents

L Xo 11 T2 1o o PP PRPTPTR 3
Benefits of Using the DeltaV—INS iNterface ...............ocoiiiiiiiiiiiii e 4
Details Of the INEITAace ............ooiiiii ettt e st e et bt e e e ab et e s b et e e bttt e eabeeesbeeeeanbeeenane 4
Types of Data EXChaNGed ...t et e ettt e bt e e e e b e e e ettt e e asbe e e s b e e e enbe e e snneeesnnee s 10
Minimum Software and Licensing REQUIFEMENTES .............oooiiiiiiiiiiii e 13
Figures

Figure 1 - Project WOrKFIOW DIQQIamM .........oooiiiiiiiiiie ettt e ettt e e e e et e e e e e aasbeeeeeesstaeeeeeeasasseeaeeasassaeeeeesnsseees 3
Figure 2 - DEaV—INS WOIKFIOW ..........oviiiiiiiiiiii ettt e e e e e e e e e e e st et e e e e e easbeeeaeseasssaeeaeeesnnsaeeeesannssnneaenan 4
Figure 3 - Intergraph License Key is Required to Download DeltaV Definition Files ............cccooeiiiiiiiiiiiii i 5
Figure 4 - DeltaV Definitional File DOWNIOAA St ........ccccuiiiiiiiiiiiii ettt e e e e e e e st e e e e e e etbeeeeaeeannaeeeeesannns 6
Figure 5 - DeltaV Definitions Loaded iNtO INS ... ... e e et e e e e st e e e e e e anae e e e e e snraeeaaeans 7
Figure 6 - A DeltaV I/O Card Being Configured in INS ... e e e e e s e e e e e sntae e e e e e eennees 8
Figure 7 - I/O Assignment to DeltaV Card/Channel in INS ..........ooi e e e e e e e e e e e enraeeeas 8
Figure 8 - Exporting INS Data to the DeltaV SYSIEM ........uiiiii et e e e e e e et e e e e e e asaeeeeeeanens 9
Figure 9 - INS Add-In for the DEIfAV SYSIEM ......cccoieiiei e et e e e e et e e e e et e e e e e e e asae e e e e e snraeeaaeaan 9
FIQUIE 10 = INS TO DO LISt ....veeiiiiiiiiiiiii ettt e ettt e e e ettt e e e e e s aaaaeeaeesssbaeeaeeaanssseeaeeeasnsseeaeesanbaneaaesanssseeaeeeannnens 10

www.emerson.com/deltav 2



Integration between DeltaV White Paper
and Intergraph Smart Instrumentation June 2020

Introduction

The Intergraph Smart Instrumentation software, formerly known as either SmartPlant Instrumentation (SPI) or INtools,

is an engineering and design environment from the Hexagon Corporation and it is used by many engineering contractors
and owner/operators for instrumentation design. Projects that use Intergraph Smart Instrumentation in combination with the
DeltaV digital automation system will benefit from the data exchange interface that has been developed. This interface allows
for the seamless exchange of /O data and instrumentation information between the two databases. Hexagon uses INS to
abbreviate Integraph Smart Instrumentation and that is how this software is referenced through this whitepaper, however
there are still some references to the previous software name: SmartPlant Instrumentation (SPI), specially when describing
software compatibility.

During the project design stage, it is a common practice to take data from INS to create the I/O and instrument data

in the automation system. However, during the plant operation stage, changes may be first entered into the automation
system’s database and this data can be used to configure INS. The DeltaV-INS interface was designed to transfer data
in either direction.

The DeltaV system has a bi-directional, file-mode transfer interface to INS, jointly developed by Emerson and Intergraph,
and based on Intergraph’s modular architecture. The information that can be transferred spans both conventional 1/0,
CHARMSs I/0O, HART, and Fieldbus I/0 systems. The INS product has been enhanced to allow DeltaV definitions for 1/0
hardware objects, DeltaV terminology, and Founpation™ Fieldbus device definitions to appear directly in INS.

The DeltaV-INS interface integration capability is built into the DeltaV system architecture, and is an inherent part of the
DeltaV system media for each software release. Emerson is a member of Intergraph’s SmartPlant Alliance Program, providing
continued commitment to this interface by both parties.

The following diagram shows where the interface fits into the project workflow (some activities not shown).

Plant Design

Instrumentation
Design (INS)
Automation System
(DeltaVv) 1/O

Figure 1 — Project workflow diagram.
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Benefits of Using the DeltaV—INS Interface

m Reduced DeltaV engineering hours: The DeltaV I/O configuration is exported from INS and imported into the DeltaV system.
This process eliminates the need to define the 1/0 from scratch on the DeltaV side. Typical savings of 10-15% of DeltaV
configuration time can be expected, depending on whether there is Fieldbus device content in the project.

Reduced INS database setup hours: DeltaV 1/0O components and Founpation Fieldbus device definitions are imported into
INS saving hours of setup work.

m Standardizes the way that the DeltaV-related data is captured in INS.

Higher quality project deliverables because shared data is entered once. No data conversion or transfer errors caused by
manual processes.

Easier and faster to propagate scope changes from one database to the other.

Reduced maintenance and operation costs: Easy to keep databases synchronized so that as-built documentation is current.

Details of the Interface

The diagram below provides an overview of the workflow that is supported by the interface:

Modify INS data
in DeltaV

o Download definitions

DtV Nocks bsbeyrtian

Ciiesr 2 B0 st prats Memied

DebalioT.1 A

etDedadrnd Fedho

Import definitions P sy

into INS
Dobay e
Wraldeirmd $FddnlP
\J WOl wiionid 410 29 =
| — | €l j Use Excel add-ins
SmartPlant & togetINS data out

[ = instrinmentation

Aﬂ 7.0 e Configure INS
% R Use Excel add-ins to save o

e et it to the DeltaV system
A

of DeltaV

— o Export DeltaV data =
XML File
Import DeltaV data -
into INS L i

Figure 2 — DeltaV—INS workflow.

www.emerson.com/deltav 4



Integration between DeltaV White Paper
and Intergraph Smart Instrumentation June 2020

The first step is to prepare INS for working with the DeltaV system. This involves importing the DeltaV object definitions since
INS does not contain the DeltaV object definitions when shipped. These defintions must be downloaded from:

https://connect.hexagonppm.com/DownloadDeltaVDefinitionFiles

(4 4 HEXAGON
L W |

® ®

Intergraph Smart™ Instrumentation Powered by INTools
The DeltaV definition files are exclusively for the purpose of configuring DeltaV Control Systems in an Intergraph Smart® Instrumentation database.

First Name*
Last Name®
Business Email*
Company”*

Country”

<Please Select=

[J | opt-in to the processing of personal data to receive electronic updates regarding product, services, publications, and events from Hexagon PPM. Your personal data shall be processed in
accordance with the Hexagon PPM Privacy Policy.

[ 1 agree ta the Hexagon PPM Terms and Conditions

™

reCAPTCHA

Piivacy - Terms

I'm not a robot

Figure 3 — Form for downloading DeltaV definition files.
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DeltaV-SmartPlant Instrumentation Integration

Chooss 2 Tile and press downiosd.

DeltaV/ v7.3

O INtoolsDefinitional73.Fieldbus.ZIP
 INtoolsDefinitional73.10.ZIP

DeltaV/ v7.4

O INtoolsDefinitional 74.Fieldbus.ZIP
J INtoolsDefinitional74.10.ZIP

DeltaV/ v8.3

O SPIDefinitionald3.Fieldbus.zip
CJ SPIDefinitional83.10.zip

DeltaV/ v9.3

) SPIDefinitionald3_19Dec2006_189.Fieldbus.zip
) SPIDefinitionald3.10.zip

DeltaV/ v10.3
) SPIDefinitional103_04Dec2008_1001.10.zip
) SPIHartDefinitional103_03Nov2008_1027.Hart.zip

O SPIDefinitional103_03Nov2008_1027.ENUM.zip
) SPIFieldbusDefinitional103_03Nov2008_1024.Fieldbus.zip

DeltaV/ v11.3

O Definitional_V113.zip

DeltaV/ v12

) Definitional_\12.zip

DeltaV v13

) DeltaV_\13_SPI_Definitional.zip

DeltaV/ v14

) SPIDefinitionalFiles_v14-3.zip
SPI 2007 Readme.txt

Download

Figure 4 — DeltaV definitional file download site.

The definitions are updated by Emerson when new 1/O objects are introduced into the DeltaV system. This allows the INS
library to be kept current with the latest DeltaV definitions. Once the defintions are imported, the DeltaV I/O card types

will appear in the INS Reference Explorer, as if they were standard INS panels. The definitions for the 1/0 cards provides
information such as card type, allowed channel types and terminal arrangements. Another benefit of importing these definition
files is that INS will be setup with Founpation Fieldbus device definitions. The files provide information such as manufacturer,
model, revision and function blocks supported by a given device revision. Automatic population of this data is a big productivity
improvement for INS users versus defining all the information manually.

INS is also setup to group information according to DeltaV controller names to improve the data transfer process.
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Reference Explorer
| Reference Explorer 'l ‘ @

gH9=H-A7

= % Fieference Explorer
=) A Panels
] Junction Boxes
- ] Marshaling Racks
[_] Cabinets
-~ [_] Device Panel:
- 4 DCS Panels
i 43 DEsA
B 28] Delta
[

4

< Al Card, 8 Ch., 4-20 m&, HART
s Al Card, 8 Ch., 4-20 ma, HART, Intrinsically Safe
o gl Al Card, 8 Ch, 4-20 ma
-« AlCard, 8Ch. 1-5%DC
4F Al Card, 8 Ch., 420 m&, HART, Redundant

4-20 mA, HART, Series 2

Iterns

+ &F Al Card. 16 Ch., 420 mé, HART. Senies 2 -
-amm A ame o tam |D_|
=]

|

& Al Card, 8 Ch, 420 ma, HART
%5 &l Card, 8 Ch, 4-20 m&, HART, Intrin
45 Al Card, 8 Ch, 4-20 mé,

45 4l Card, 8 Ch. 1-5%DC

%3 &l Card, B Ch, 4-20 m4. HART. Red...
A&l Card, 8 Ch, 4-20 mé, HART. Serie...
47 Al Card, 16 Ch., 4-20 mé, HART, Seri..

[

List I My List | [List Count: 50

Figure 5 — DeltaV definitions loaded info INS.

After the DeltaV definitions are imported, they can be used as if they are standard INS database objects. The DeltaV I/O cards
can be configured and the I/O channels can be bound to instrument tags. INS will also allow the name of the DeltaV controller
to be specified. If this controller does not exist in the DeltaV database, it will be created when the data is saved to the DeltaV
system. INS has detailed help in the topic Crucial Fields for the DeltaV-INS Interface available on how to correctly configure

the DeltaV items.
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Wiring Equipment Properties - I/0 Card

General | Control Systemn | Cateaony Propertiz: | Associate Symbals

Hame:
A md, HART

< Previous I ext > |

[ Apply naming convention

Farel:
[Delta

[ Double width
— Details
Description:
l-’-‘«l Card, 8 Ch., 4-20 ma, HART, Seriesz 2

Type:
|ﬁ3«I_8EH_H.&HT_4-2D_SEF|

Seguence:
i

Rack:
=[] E

Slat:

Kl

Manufacturer:
|Emersan Process

kaodel:

| Ei [/

Sernes
|Series 2

0k I Cancel Delete Help

Figure 6 — A DeltaV I/O card being configured in INS.
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J‘ﬁma@@ﬁ&m&

Cloze  Zan.Reports  Browser Indz Wiring  Proc.Dats  Caleuhtion Loop Dwge

&

Heok-Lps

& o

Calibration  Mainkenance

&

(u]c]:3

®

Dioc. Binder Conztruction

2

Specs Help

DomainEsplorer _____ HEf
gR9=A-A9

= % Dromain Explarer

Assignment - PANELL, RACK1, 1, AI_8CH_HART_4-20_SERZ, Al_8CH_HART_4-20_SER2

Tag list

Agzighment details:

System /0 type: 170 terminatior:

= f - E;;m IAI d IF'ANELLHACK'I,1,AI_BCH_HAHT_4-2U_SEF|2,A\_SCH_HAF\T_d-ZD_SEF!Z
j Panels by Location Sart by: Network: Cabinet:
= = Panel: by Categary ITag number ﬂ IFW\IEL‘I
1 Junction Boxes Find tag number: Mode: Carrier; Slot
1 Marshaling Racks | RACKT i
1 Cabinets
1 Device Panels Tag Number Contral System Tag | |Channel Address Control System Tag  Tag Number
= {3 DCS Panels 1 TT-401-02 *
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Figure 7 — I/O Assignment to DeltaV card/channel in INS.
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From one menu in INS all the relevant data from the various INS configuration modules will be collected and exported into one
file. The data for each DeltaV controller is exported in a separate file.

— [rata transter mode

Delta¥ Interface

X

i Retrieve Deltay definitions

i Retrieve Deltay data

Ok,

I Cloze

Help

Figure 8 — Exporting INS data to the DeltaV system.

An Excel add-in is provided with the standard DeltaV installation to process the INS data. This add-in can load an . XML file
export from INS and save the data to the DeltaV database. The add-in detects and highlights errors in the data.

It also compares the data in the spreadsheet to data that may already exist in the DeltaV database and highlights the
differences. The user can preview the data and even compare the data to corresponding entries in the database. Finally,

a log file for each data transfer is created as a detailed record of the data exchanged between INS and the DeltaV system.

In the DeltaV v10.3 and later releases, this Excel add-in is also used to transfer data from the DeltaV system to INS.
An example Excel worksheet, with the add-ins enabled and populated with data from INS, is shown below in Figure 9.

o H9-e-F 30 )
el

Home  Insert  Page Layout

Deltay -

SPlInterface > Retrieve from SPL.
CIURC LI Publish to SAL.
A2

Convert ¥ML File

Boaks nline

Create Definitional XML

Book2 - Microsoft Excel

Formulas Data Review  Wiew Add-Ins

VO Support >

® - = x

<«

1

2 L]

3 |card FRVALID COL

4 fieldbus port FRWVALID CO1 POL

5 [fieldhus device  FFWALID CO1 POl -D01-VFO1_-ARB__ -001

& (fieldhusblock  FFWALID CO1 POL -001-vFO1_-&BB__ -001 -001-WFO1_-ABB__ -001 23453 300

7 |signal FRWALID COL POL -001-WFO1_-~ABB_ -001 -001-WFOL_-ABB__ -001_29453 300 -001-4BB03_-001

8 |signal parameter FFVALID CO1 POl -001-VFO1 -ABB_ -001 -001-WFO1 -ABB_ -001 23463 300 -001-4BB03 -001 ALK _ENABLE
9 |signal pararmeter FRVALID CO1 POl -001-VF01_-ABB_ -001 -001-WFO1_-ABB_ -001_29463 300 -001-4BB0O3_-001 CALIB_SCALE
10 |signal parameter FFVALID COL POl -D01-VFO1_-ABB_ -001 -001-VFODL_-ABB_ -001 29463 300 -001-5BB03 -001 HI_HI_LIM
11 |signal parameter FFVALID COL PO1 -D01-VFO1_-ABB__ -001 -001-VFO1_-ARB__ -001_29463 300 -001-ABBO3_-001 HI_LIM

12 signal parameter FFWALID COL POL -D01-vFO1_-ABB__ -001 -001-vFOL_-ABB__ -00L 29483 300 -001-4BB03_-001 L_TYPE

13 signal parameter FFVALID CO1 POl -001-VFO1 -ABB_ -001 -001-VFOL -ABB_ -D0L 29483 300 -001-4BBO3 -001 LO_LIM

14 signal parameter FRVALID CO1 POl -001-vFO1_-ABB_ -001 -001-vFO1_-ARB_ -001 29463 300 -001-4BB0O3_-001 LO_LO LIk
15 |signal parameter FFVALID COL POl -D01-VFOl_-ABB_ -001 -001-VFD1_-ARB_ -001 29463 300 -001-5BB03 -001 OUT SCALE
16 |signal parameter FFVALID COL POl -D01-VFO1_-4BB__ -001 -001-VFDL_-ARB__ -001_29463 300 -001-2BB03_-001 XD_SCALE
17 fieldhus block FRWALID COL POL -001-WFO1_-~ABB_ -001 -001-WFOL_-ABB__ -001_29452 340

18 |signal FFVALID COL POL -001-VFO1_-~BB_ -001 -001-WFOl_-ABB_ -001 23482 340 -001-4BB02_-001

13 signal parameter FFVALID CO1 P01 -001-vFO1_-ABB_ -001 -001-vFO1_-ARB_ -001 29462 340 -001-4BB0Z_-001 ALR_ERNABLE
20 |signal parameter FFVALID COL POl -D01-VFO1_-ABB_ -001 -001-VFDL_-ARB_ -001 29462 340 -001-5BB02_-001 CALIB SCALE
21 |signal parameter FFVALID COL PO1 -D01-VFO1_-ABB__ -001 -001-VFDL_-ABB__ -001_29462 340 -001-2BB0Z_-001 HI_HI_LIM
22 |signal parameter FFWALID COL POL -D01-vFO1_-ABB__ -001 -001-vFOL_-ABB__ -00L 29452 340 -001-~BB02_-001 HI_LIM

4 4k M| FFYALID <%0 I

Ready | i) )

Figure 9 — INS add-in for the DeltaV system.
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As mentioned, when configuration changes are made in the DeltaV system, the data can be published from the DeltaV
database to an .XML file using the the Excel add-ins supplied with each DeltaV system. The DeltaV data contained in the . XML
file can be retrieved in INS using the DeltaV Interface menu in the INS. Inside the INS application, the data from the DeltaV
system can be reconciled with the data already in the INS database using the To Do List functionality in INS. The To Do List
gives the INS user control of “if” and “when” the data in INS should be updated with the changed/added data from DeltaV.

Figure 10 below shows an example of the INS To Do List.

E smartPlant Instrumentation - LEICDOMAIN
Fle Modules Actions SmartPlant Tools Window Help
5 @ » ©o B = & m 0O
Clr mFepers Brower s Ses  Wihg  FronDuws Colobwien Loop Gmge Mosklpe Colbron Mnmmee  DCF Do Bivda Conviicion
Zini
| [Domain Explorer B |
Task Type Item Type Item Name Created Date Cra|
gRf-4%9 Updale InstrumertParameters T WFOR RN 03 23813001 R&NOTI-ON3  B/15/2003 100154 DE
&1 B Domain Explorer I 00 TR 200 7] f
a DEFALLT
S TESTRLANT Updats InstrumeriParsmeters AT FOR RN 00123525, AT-RINDT 001 B/15/2008 10.01:57  DE
dfrizon  arsam o o
AN 8452008100200 DE
General Detals |H‘Stw| Hotes | 03 8/15/200810:0205 DI
It b3 015/200810:0209  DE
[fnstmentParamerers SIE0N 00 8452008100205 DE
) SIB0Z 00 8452008100208 DE
Itern properies:
e — — SIE0Z 00T 8152008100209 DE
ctive lgrored [Fropety ol o Vale
T Mamiin OGS Range ey SiE0A M BAS2003100211  DE
1T Minitum DS Frange % o3 8452003100212 DE
F T blamlow 0% 0% o3 852003100214 DE
B[ T s Lowlow oo 0% a3 852008100215 DE
B[ T Aam bigh 0% 0% a3 852008100217 DE
[ T e bigh bigh 0% 0% SKEO 001 652008100215 DI
M [ T Linear Type Mame Indirect Indirect .
[T 1D0S Caltnaton ange min B % AKEG2ODT 452008100220 DE
W [ [ DCS Calibration range max 100% 100 % 003 8/15/200810:02:22  |Dt
2003 55/2008100228  DE
-z 515/2008100225  DE
-z 5152008100227 DR
-z 8452003100228 DF
4 | | 002 8/16/2008 10.02:30 DE
4 52010023 D
_ _ 4 852008100233 DF
ok | [FEsmee] B Hest Show Dependert Relationship | He | [ oo e L B
— — 4 5008100235 DE

Figure 10 — INS To Do List.

Types of Data Exchanged

m The interface for use with DeltaV v10.3 and SPI v2007 SP6 supports bi-directional transfer (DeltaV<——SPI) of configuration

data for:
e DeltaV controllers

e |/O card types and binding to DeltaV controller

1/0 channel types

e Fieldbus device tags and properties

Fieldbus device function block tags

Control system tags device signal tag (DSTs) and binding to I/O channels

e Instrument signal data (ranges, engineering units, alarm limits)
e HART device properties (manufacturer, type, revision, device tag)

m The interface for use with DeltaV v11.3 and SPI v2009 SP3 adds data transfer of CHARMS configuration data from SPI
to DeltaV (in addition to the bi-directional transfer functionality provided in DeltaV v10.3).

m The interface for use with DeltaV v12.3 and SPI v2009 SP4 supports bi-directional transfer (DeltaV<——SPI) of CHARMS
configuration data.

NOTE: Neither LS CHARMS or the smart logic solver SLS1508 are supported by the DeltaV-INS interface. PK Controller is not supported by the interface either.

10
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m In more detail, publishing data from INS creates and configures the following data:

For Controllers, create the node with:

- Name

- Description

- Redundancy (Redundant or Simplex)

For DeltaV Classic I/0 Cards, create the card with:

- Slot position (Card number in rack)

- Type and Series (e.g. AO 8CH HART 2-20 SER?2)

- Redundancy (Redundant or Simplex)

For DeltaV Classic /0O Channels, create the channel with:
- Type (Definition)

Enabled (True or False)

- DST (Tag name)

Description
For DeltaV Fieldbus I/0O Cards, create the card with:

- Slot position (Card number in rack)

Series (Series 1 or Series 2)

Redundancy (Redundant or Simplex)

Description

For DeltaV Fieldbus Ports, create the port (segment) with:
- Enabled (True or False)

- Description

For Devices, create the device with:

- Device manufacturer

- Device type

For HART Devices, create the device with:

- Manufacturer

Type (i.e. HART device)

Revision (Device revision)

— Device tag (Tag name)

www.emerson.com/deltav
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e For Fieldbus Devices, create the device with:

Port number

Device tag (Tag name)

Address

Description

Manufacturer

Type (i.e. Fieldbus device)
Revision

Backup Link Master (True or False)

PlantWeb Alerts Enabled (True or False)

e For Fieldbus Function Blocks, create the FF function block with:

Tag (Block tag name)
Block index

Description

e For Signals, create the instrument signal with:

e For Signal Parameters, creates the following instrument signal parameters

Enabled (True or False)

Description

Signal name

Value

EU 0 (0% of scale)

EU 100 (100% of scale)

Engineering unit

e For CHARM I/O Cards (DeltaV v11 and later), create:

Name
Description

Enable Primary Cascade Port

www.emerson.com/deltav
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e For DeltaV CHARM, create the CHARM with:
- Slot position (CHARM name in rack e.g. CHM2-06)
- Type (e.g. AO 4-20 mA HART CHARM)
- CHARM Functionality
— Description
- Enabled (True or False)
- DST (Tag name)
- HART Long Tag

- Cabling ID (Retrieve from SPI only)

Minimum Software and Licensing Requirements

Capabilities Mininum Software Mininum Software
Requirements for DeltaV Requirements for SPI

Bi-directional interface (excluding CHARMS) DeltaV v10.3 or later SPI v2007 SP6 or later
Uni-directional interface for CHARMS DeltaV v11.3 or later SPI v2009 SP3 or later
Bi-directional interface capabilities (including CHARMS) DeltaV v12.3 or later SPI v2009 SP4 or later

NOTE: The table still reference the previous software name: SmartPlant Instrumentation (SPI)
m SPI Excel add-ins are supplied with the standard DeltaV software media pack.
m OPC Excel add-in is not required.

m Excel 2003 SP3 (Excel 2007 SP1 also supported).
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