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MYNAH POWERFUL SOLUTIONS FOR DIGITAL PLANTS
1 INTRODUCTION
11 Scope

1.2

This document is the User Manual for the Brooks Petrocount driver firmware for the
Emerson Process Management (EPM) DeltaV Control System; it provides information
required to install, configure, and maintain the driver firmware on the DeltaV Series 2
Programmable Serial Interface Card (PSIC). The reader should be familiar with EPM’s
DeltaV PSIC and connected Brooks Petrocount devices.

The section Document Format briefly describes the contents of each section of this manual.

System Specifications outlines hardware and software requirements for the Brooks
Petrocount Driver (P1.11) firmware.

Document Format

This document is organized as follows:

Table 1

Introduction Describes the scope and purpose of this document.

Theory of Operation Provides a general functional overview of the Brooks
Petrocount Driver.

Downloading Firmware Describes downloading procedures for the Brooks
Petrocount Driver firmware on to the DeltaV PSIC.

Configuration Information Describes procedures and guidelines for configuring
the DeltaV PSIC.

Operational Check Provides tips and assistance to ensure PSIC is
properly setup and configured.

DeltaV-Field Device Electrical Describes the electrical interface between DeltaV

Interface and the Brooks Petrocount device. Also describes
the cable pin assignments for RS-232 and RS-
422/485 communications.

Technical Support Describes who to call if you need assistance.

Example Describes how to configure a device with input and
output datasets.
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1.3 System Specifications

The following table lists the minimum system requirements for the Brooks Petrocount Driver:

Table 2

Firmware

Brooks Petrocount Driver Firmware (P1.11)

Protocol Compatibility

Brooks Petrocount — Data Communications Interface,
User Guidelines.

Software Requirements

DeltaV System Software (Release 6.3.2 or later)
installed on a hardware-appropriate Windows NT or
later workstation configured as a ProfessionalPlus for
DeltaV

Serial Interface Port License (VE4102)

Minimum DeltaV Hardware
Requirements

EPM DeltaV Serial Interface Series 2, Hardware PN:
12P2506X022

EPM DeltaV M3, M5, MD or Series 1 MD Controller,
Power Supply and 2 wide controller carrier

EPM 8 wide I/O card carrier
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2

THEORY OF OPERATION

The Programmable Serial Interface Card (PSIC) has 2 ports which can be configured for
RS-232, RS-422/RS-485 Half Duplex or RS-422/RS-485 Full Duplex communications
with external devices. For communications with the Brooks devices, any mode may be
used. When using RS-422/RS-485 Half/Full Duplex, the driver can communicate with one
or more Brooks devices on each port. In this mode, all connected Brooks devices must
be configured to use RS-422/RS-485.

The DeltaV Serial Card Driver functionality will be as follows.

1. The driver will run in Master mode only and be responsible for sending commands to
the Brooks devices. The Brooks devices will respond with register information, which will
be reported to DeltaV in dataset registers. The Brooks device must be in Computer
Mode.

2. The two ports of the PSIC work independently, each connected to one or more Brooks
devices.

3. Each port contains 16 datasets. A dataset can have a maximum of 100 16-bit
registers, or fifty (50) 32-bit/floating point registers. The 16 datasets can be divided over
several devices. Each device has a unique address. A port can have a maximum of 16
devices, each with 1 dataset.

The following shows PSIC connectivity with Brooks devices.
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PSIC with
Brooks Driver

Delta' Power Supply i Dettaty 110
and Cantraller

RS-232 or RE-485

Brooks Fetrocount

Brooks FPetrocount
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3 Downloading the firmware

The driver software distribution comprises 15 files, distributed on a CD. These files
must be copied to the DeltaV directory on your ProPlus Workstation. The path is:

\DeltaV\ctl\ProgSerial\S2-Brooks

Note that you will have to create the \Brooks subdirectory. The following files will be

copied:

& |

File  Edit  View

OBack - s

Favorites  Tools  Help

Tr . ! Search i

Folders E -

BEE

[/
'J'

Address L_"] i\ DeltavictProgSeriall 52-Brooks
Falders x
ﬂﬂ' Deskbop e

+ [} My Documents
= _& My Compuker
+ _ﬂ. 314 Floppy (A
= % Local Disk {C:)
|2) acrobat
+ (5 DELL
=1 () Delkay
+ () bin
3 BOL
=1 ) ctl

|2 SampleProbocol
+ Gl DWData
|2 enhanced_ctl
| Exxcel
|2 fdb
I3 Hip
+ ) iFix
|20 Installlogs
I lib
+ () objyal
| Profiles
+ ) samples

It =~
1 | ’

EE

Mame Size | Type | Date Modified
1200.idf ZKE IDF File FILIZ003 1:47 P
1395.idf ZFKB IDF File FI1j2003 1:49 PM
Brooksfpp. hex 472 KB HEX File 7/15/2003 4:09 PM
@IO_Compatibility ZKB Microsoft Office Exc...  3/10/2001 7:26 AM
RedSerBoot HEY 43 KE HEX File Sl23/2001 12:32 PM
RedSerReleasespp. HEX 433 KB HEX File 3J6§2002 ;35 AM
RedSerReleaseProgapp. hex 491 KB HEX File 3/20/2002 1:30 PM
sZBrDDks.sZF ZKBE 3ZF File FILIZ2003 1:49 P
SampleCustomProtocol s2F ZKBE 3ZF File 212002 6:22 AM
SampleCustomProtocol, sdf Z KB SODF File 3110/1993 10:46 AM
SerBoat, hex 43 KE HEX File 212001998 :19 AM
SerReleasespp. HEX 427 KB HE¥ File 2I5§2002 5:56 AM
SerReleaseProghpp.HEX 425 KB HE¥ File 2I5§2002 6:01 AM
StandardModbusApp. s2F ZKB SZF File 212712001 9:19 AM
StandardModbusapp, sdf Z¥B SDF File 3110/1998 10:47 aM
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After copy completion, you are ready to program (or upgrade) the Programmable Serial Card
with the supplied custom driver software. The steps are as follows:

rﬂ Delkay

Mew Cffice Document

Cpen Office Document

5

@ Set Program fAccess and Defaults

\‘._} Windows Catalog

Windows Update

¢

WinZip

» ,lj Advanced Control
,lj Batch
,lj Engineering

,lj Help

bl ¥ ¥ ¥ ¥

&- Installation

Jj Operatar

wr Introducing Deltal

«1 Controller Upgrade Lilicy

3 E Deltay Operator System Configuration Lkility
ﬁ Deltay Wiorkstation Configuration

[® Registration Uity

Programs
Crocurments
Settings

Search

Help and Suppart

Run...

Windows XP Professional

B oevRba &

OF  shut Down, ..

“

Hstart & (B O

1. Click on the Start button and select DeltaV-> Installation-> Controller Upgrade Utility
as shown below, and the following dialog will appear:

WWelcome to the Deltal upgrade program. This program iz uzed to upgrade
Deltay Controllers, Remate [/0 Modes, 1/0 Modulez, and BS3 and
FROWDE 10 Interfaces by downloading a new image to the device,

Show Revizion
Infia

Fress the Next button to continue,

To successfully upgrade vour device, you will need ta know the contraller
name and the upgrade filename. The upgrade file containg all information
needed by this program to succeszsfully perform the upgrade,

Upgrading a Controller or 10 device of ary kind can have serious
repercuzzions. Only authaorized personnel should perform the upgrade
process. Incomect uzage of thiz application can render a device
inoperable.

Select the device type to upgrade;

) pg[al:lE: 140 Modules

BEE

WARMING!

Exit Help

| Mest = |

2. Choose Upgrade 1/0O Modules from the drop down menu and click Next.
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“ BEE

Listed below are all of the available nodes in the syztem that match pour upgrade
zelection.

Active Standby
Controllers Revision Revision

Select the node to uparade and press the Mest button to continue, or
Press the Exit button ta terminate thiz application,

< Back | Mest = | Enit Help

3. The above dialog will appear, listing all the available Controllers in your network. From
this dialog, select the appropriate Controller and then Click Next.

4. The following dialog will appear, listing all the I/O modules in your selected Controller.
The shown list of I/O modules is an example only. Your list will be different.

" BEE

Lizted below are all of the available |/0 modules for the selected contraller. Only 1/0
modules that are presently defined in the [/0 subspstem are available for upgrading.

Module  Type S Fev Hw! Rev
Al Modules -
1 Sernial Card, 2 Ports, RS232/A5485, Senes 1.19 45

13 [
Select the /0 modules to upgrade and prezs the Mest button to continue.
|Jpgrade File Path:

C:hDelkav st Browse...

< Back | Mest » | Exit | Help |

MYNAH Technologies = 504 Trade Center Blvd = Chesterfield, MO 63005 = Telephone (636)681-1555 = Fax (636) 681-1660

www.mynah.com
7



MYNAH POWERFUL SOLUTIONS FOR DIGITAL PLANTS

Note: The first time a standard Serial card is upgraded to the Brooks Petrocount
RMS Driver, the dialog will be as shown below. When upgrading an existing
Programmable Serial Card, skip Steps 4, 5 and 6, and go to Step 7.

5. Click the Browse button and select the DeltaV path as shown below, and then click Ok.
Note that the disk drive could be C or D.

HE

Browse For Mew Folder

—|-age Local Disk () ﬂ
[ acrobat
-{7) DELL
=) Delka
+-{ bin
) BOL
= ctl
—|-{3) ProgZerial

o ] 52-Eraoks |

{3 FampleProtocal

+-{ ) DWDaka
=, arkancad o hd
1 | »

6. Select the 1/0O module again as shown below and then click Next. Go to Step 9.

a BEE

Listed below are all of the available 1/0 modules for the gelected controller, Only 1/0
modules that are prezently defined in the 1/0 subsystem are available for upgrading.

Module  Tupe S By Hw ey

Al b odules -

Serial Card, 2 Porl

1 =
Select the |/0 modules to upgrade and press the Mest button to continue.
|Uparade File Path:

CADeltavhethProgSenalhs 2-Brook s, Bronze.

< Back | Mest = | Enit | Help |
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7. If you are upgrading an existing Programmable Serial Card, the dialog will be as shown
below. From this dialog, select the Programmable Serial Card 1/0 Module in the list.

a BEE

Listed below are all of the available 1/0 modules for the gelected controller, Only 1/0
modules that are pregently defined in the 1/0 subsystem are available for upgrading.

Module  Type 5w Rev Hw Rev
Al Modules -
1 Prog. Serial Card, 2 Ports, RS232/R5485, Senes 2 1.10 45

1 =
Select the |/0 modules to upgrade and press the Mest button to continue.
Uparade File Path:

C:hDelavctl Browse. . |

< Back | Mest » | Exit | Help |

For example, we will select /0O Module 1. This will give you a dialog, from which you will
select the file path to where the driver software is located. This path will be:

\DeltaV\ctl\ProgSerial \S2-Brooks
Once you are in the specified directory, you will need to select the following file:

s2Brooks.S2F

This is shown in the following dialog.
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Select an Upgrade File for Module 1 HE
— Module 5pecific Information
Current Application: ISeries 2 Brooks Petrocaunt
Current Sw. Rewvision; IHE\"- 1.10
Current Hw. Revision: IHEV- 45
Look in: I 3 52-Brocks j "= £¥ EB-

s2Brooks, s2F
SampleCustomProtocal, s2F
StandardmModbusapp, s2f

My Documents

hy ComnpLiter

File name: IsEBrnnks j Open I
LI Cancel |

Files af type: IF'rog. Serial [Seriez 2] Upgrade Files [*.22f)
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8. After selecting the .S2F file, Click on Open. This dialog will close and you will be back to
the following:

-0l
Listed below are all of the available 1/0 modules for the gelected controller, Only 1/0

modules that are pregently defined in the 1/0 subsystem are available for upgrading.

Module  Type 5w Rev Hw Rev
Al Modules

Proqg. Serial Card, 2 Ports, B 485, Sernes 2 L

=l
Select the |/0 modules to upgrade and press the Mest button to continue.
Uparade File Path:

CADeltavhethProgSenalhs 2-Brook s, Bronze.

< Back | Mest » | Exit | Help |

9. In this dialog, Click Next again. You will get the following dialog, confirming the
Controller and I/O Module to program.

BEE

All of the neceszzamy information in order to perform the 1/0 module
upgrade haz been entered. Please review the configuration below
in arder to ensure that the caorrect /0 modules get upgraded.

Canfiguration Selected

Active controller ; HODET
1/0 modules: 1
WARMNIMNG!

Preszing the Mext button will initiate the 1/0 module upgrade
procezs, |f pou are absolukely sure pou wigh to perform thiz
operation, then press the Mest buttan to continue. Once the Mext
button iz preszed, the effects are ineversiblel

< Back | Mest = | Enit Help
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10. Click Next and the I/O Module upgrade process will begin. After completion, you will
receive the following dialog, indicating success.

" BEE

The 10 module(z] anddor 1/0 cariens) are cunently being downloaded new images.

Canfiguration Selected

Active contraller: - MODET

Uparading : Complete Statuz
1 Successiul
==3
Progress bar
< Back E it

11. This completes the I/O Module upgrade process.
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4 CONFIGURATION INFORMATION

The DeltaV Explorer view of a configuration containing a Programmable Serial Card will
be as follows, where C01 has a card type of Programmable Serial Card, P01 and P02
are the ports on the card, DEVXX are devices attached to the ports, and DSXX are
configured Datasets for each device.

Coantral Netwar

\— Cantraller Mame
I

\— CO1 - Programmakble Serial Card
\— PO

DEWD
—— D501

—— DS02
—— D503

—— D504
DEWIDZ

—— DS0058

—— DS06

——  Dso7

—— Dsos
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The Brooks device network uses a source and destination address. When configuring
DeltaV to communicate with Brooks devices, it must identify itself with a unique source
address so that the Brooks devices know who is requesting the data. A sample
configuration below shows how one would configure DeltaV to request 10 registers from
a Brooks device at address 007 and 10 registers from a brooks device at 043.

Sample Network

PSIC with
Brooks Driver

l I 1t Tt 1 ! 1Y 1 1

S D O O ;.%e?&?&’s‘ e
RERAAXRAL ALARAAAL RAALAAAS GUREERED

4 00000 HHKELLHH RELGLLLE LIRLLENS

DeltaV Power Supply DeltaV 1/0O
and Controller

RS485 Interface to Brooks
Devices

Brooks Device (Addr: 001) Brooks Device (Addr: 002) Brooks Device (Addr: 007) Brooks Device (Addr: 010)

Brooks Device (Addr: 043)

First we must choose an address for DeltaV. The address must be unique so for this
example | have chosen 003 since it would not conflict with any existing devices on the
Brooks multidrop network. Remember to pick a number that will not conflict with existing
devices and is not likely to be used if new devices are added.

Once the serial card is flashed and DeltaV is wired up to the Brooks network, enable the
port in DeltaV and define 2 devices. The device address will represent the 2 Brooks
devices we intend to communicate with. In this example we would like to read registers
from Brooks devices at address 007 and 043. Device 1 in DeltaV should be created with
device address 7 and Device 2 in DeltaV should be created with device address 43.

Next we will define 1 dataset under each device. The first dataset under device 1 will be
defined as input since we only want to read 10 registers in this example. The DeltaV Data
Type is dependant on how the incoming data is to be represented. In this example we’ll
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use 16-Bit unsigned int. For this driver the Device Data Type must always be 15, all
others are reserved. The start address and number of values is dependant on which
registers you intend to read. For this example we’ll use a start address of 800 and we’ll
read 10 values. The last item that must be configured is Special Data 1. This will hold the
address we have assigned to DeltaV. Since we have assigned DeltaV the address of 003
we’ll place a 3 in special data 1, the leading 0’s are not necessary.

A similar configuration will be done to the dataset defined under device 2.

Once the card is configured and downloaded, DeltaV will begin to poll the registers in the
Brooks devices and the responses will appear in the datasets.
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4.1 Port Configuration

First, enable the port. Then click on the Advanced Tab and Master mode. Slave is not
supported. Specify the retry count, message timeout value in milliseconds, and message
delay time. In most cases, you can leave these at their default values. Next, click on the
Communications Tab and specify the Port type. The Port type will be RS-232 or RS-
422/RS-485. In general, RS-232 will be used for Brooks communications, unless there
are distance limitations or multi-drop requirements. Lastly, select the Baud rate, Parity,
Data bits and Stop bits parameters; these must match the Brooks settings.

4.2 Device Configuration

Specify devices, as shown above. For each device set the corresponding Device Address
to match that of the Brooks you want to communicate with.

4.3 Dataset Configuration

Dataset parameters are used to read/write registers. Configure the parameters as follows:
Note that because the Brooks protocol is ASCII, there is a limit on the number of registers

which can be read/written by a single command. Furthermore, ASCII protocols are slow.
Consequently, update times will be slow.

4.3.1 Data Direction

The Data Direction for can be defined as Input or Output.

4.3.2 Output Mode

The Output Mode 0 is for block writes. If configured the entire dataset is written when a
single register changes. This is typically not recommended for Brooks devices. Output
Mode 1 is for single value writes. When a particular register changes, only that register is
written out. Using single value writes is the preferred mechanism.

4.3.3 DeltaV Data Type
The DeltaV data type can be 16-bit, 32-bit, floating point as needed.
4.3.4 DeviceDataType

The Device Data Type must be configured as 15. All other values are reserved, and are for
backward compatibility with older configurations.

4.3.5 Data Start Address and Number of Values

The start address indicates the starting register in the Brooks device where reads/writes will
begin. The number of values indicates how many consecutive registers will be accessed.
Start addresses are typically configured as decimal values. For example, to read/write Brooks
register 828, configure the Start Address as 827. Consequently, the first dataset register in
DeltaV will be 828, and all read/write commands will use 828.
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There exist in the Brooks device certain registers which have a Hexadecimal, for example,
82F. Since Hexadecimal numbers cannot be directly configured in DeltaV, the following
mechanism should be used. First convert the Hexadecimal register number to devimal, and
configure this in the Start Address field. For example, for 82F, configure 2094. With this value,
the first dataset register will be 2095. Furthermore, configure a 1 in the SpecialData5 value for
this dataset. This flags the driver to interpret the Start Address as a Hexadecimal value.
Consequently, the read/write command sent to Brooks has 82F in it.

4.3.6 Special Data

Special Data 1 is used to represent the DeltaV address. Select a unique address with
maximum 3-digits.

In certain cases, as described above, Special Data 5 is used as a flag for the driver to
interpret the Start Address as a Hexadecimal value.

All others should be left as default.

Operational Check

Scope

The following sections provide some assistance to ensure the interface is working
properly.

Verify Hardware and Software Version Number

The user can verify that the BROOKS driver has been installed using the DeltaV
Diagnostics tool. The Diagnostics tool will show the Hardware Revision No. (HwRev)
and the Software Revision No. (SwRev).

To begin the DeltaV Diagnostic tool select Start-> DeltaV-> Operator-> Diagnostics. In
the Diagnostics tool expand the Controller, /O and then double click on the
Programmable Serial Interface Card that has the driver installed.

The following information will be displayed:

Hw.Rev Hardwar-e Revision 1..1 0 (or later)

SwRev Software Revision 2.3 (or later)
Verify Configuration

o Verify port configuration: The serial port must be enabled. User needs to make sure
communication settings such as baud rate, parity, and number of data bits match the
field device settings.

o Verify dataset configuration: The datasets configured must be as shown above.
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Verify /0 Communication With Control Studio

User can create 1/0 modules in the control studio to verify correct values are being
written out. An example module is shipped with the distribution. This module shows
methods for writing text to the datasets and also how to handle time.

Using Diagnostics

o Verify PSIC communication: Select the PSIC on Diagnostics and press the right
mouse button. Select Display Real -Time Statistics from the drop down menu. If the
Programmable Serial Interface Card is functioning then the user will see the Valid
Responses counter and the Async and/or Sync Transactions counter incrementing.
There will not be any error counting up.

o Verify port statistics: Select the Port on the Programmable Serial Interface Card and
press the right mouse button. Then select Display Port Statistics form the drop down
menu. Verify that the port communications statistics are being displayed properly
and are counting as expected for the protocol’s functionality.

o Verify dataset values: Select a dataset and press the right mouse button. Select
View Dataset Registers from the Drop down window. Verify that the dataset values
are displayed as expected.

LED Indication

The Yellow LED for the port should be on solid when all communications on that port are
valid. The Yellow LED should be blinking if there is some valid communications and
some communications with errors on that port. The Yellow LED should be OFF if there
are no valid communications on that port.
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6

6.1

DeltaV—Field Device Electrical Interface

The electrical interface between DeltaV and field devices conforms to the RS-232 and
RS-422/485 standards.

Each PSIC has 2 ports, which function independently. The distance between the serial
card and the field device can be as much as 5000 feet, per the RS-422/485 standard.

When using RS-232, the distance is limited to 50 feet. Section 6.1 shows the pin
assignments for the PSIC serial terminal block.

Pin Assignments for DeltaV PSIC

RS-232 Standard

Table 6
Terminal Number | Signal Description
1 Port 1 - Isolated Ground (GND)
2 Unused
3 Port 1 — Transmit Data (TxD)
4 Unused
5 Port 1 — Receive Data (RxD)
6 Unused
7 Port 1 — Data Terminal Ready (DTR)
8 Port 1 — Data Set Ready (DSR)
9 Port 2 - Isolated Ground (GND)
10 Unused
11 Port 2 — Transmit Data (TxD)
12 Unused
13 Port 2 — Receive Data (RxD)
14 Unused
15 Port 2 — Data Terminal Ready (DTR)
16 Port 1 — Data Set Ready (DSR)
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RS-422/485 Half Duplex Standard

Table 7
Terminal Number | Signal Description
1 Port 1 — Isolated Ground (GND)
2 Port 1 - Data +
3 Unused
4 Port 1 - Data -
5 Unused
6 Unused
7 Unused
8 Unused
9 Port 2 — Isolated Ground (GND)
10 Port 2 — Data +
11 Unused
12 Port 2 - Data -
13 Unused
14 Unused
15 Unused
16 Unused

RS-422/485 Full Duplex Standard

Table 8
Terminal Number | Signal Description
1 Port 1 — Isolated Ground (GND)
2 Port 1 —TxD +
3 Unused
4 Port 1 —TxD -
5 Unused
6 Port 1 —RxD +
7 Unused
8 Port 1 — RxD -
9 Port 2 — Isolated Ground (GND)
10 Port 2 —TxD +
11 Unused
12 Port 2 —TxD -
13 Unused
14 Port2—RxD +
15 Unused
16 Port 2 — RxD -
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6.2 Wiring Connections

In general, the figure below shows the connections between the Field Device and the
PSIC termination block. For additional DeltaV cabling information, please refer to the
DeltaV Books Online documentation. For Brooks cabling information, refer to Brooks
Petrocount Manual.

Term Block- RS5-232 Brooks RE232C
1- GHD 7 - GHD
- THD 3 - RxD
5. RxD Z-TxD
7-DTR L 4-RTS
g-DSR :| L | 5.CTs

—  G-DSR

—  &-Ch

—  z0-DTR
Term Block - R3-485 4-wire Brooks R542254845
1- GHD e
i s
IR 16 - R
Bafa - TEs
8- Rx: 14 . Tx-
Term Block - R3-485 2-wire Brooks R542254845
1- GHD e 2 s
2 -Data+ 2 Datat
4- Data- 14 . Data-
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7 Technical Support

For technical support or to report a defect, please give Mynah Technologies a call at (636)
681-1555. If a defect is discovered, please document it in as much detail as possible and
then fax your report to us at (636) 681-1660.

You can also send us your questions via e-mail. Our address is:

support@mynah.com

Thank you for using DeltaV.
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