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Document Overview
Chapter 1 Introduction: An overview of the RTU5100 features and applications sets.
Chapter 2 Configuration Tables & Diagrams: Includes diagrams of the RTU5100 and
identification of the individual components as well as tables for configuring
jumpers and creating interface cables.
Chapter 3 RTU5000 Configurator: Provides a broad overview of the RTU5000 Configurator
software as it applies to the RTU5100.
Chapter 4 Troubleshooting: Provides information to diagnose common problems with the
RTU5100.
Appendix A Flow Computer Configurations: Application specific instructions for connection
to various electronic flow computers.
Appendix B Radio Configurations: Application specific instructions for connection using

various radio and modem equipment.
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Chapter 1 Introduction

The RTU5100 PCB is a low power, task specific microprocessor controller designed for
operations related to plunger lift control, third party device communications and general field
automation.

1.1 Board Configuration
2 megabyte random access memory
2 megabyte application code space
512K byte boot code space
2 12 volt DC auxiliary power connections
2 on-board shared serial port connections (Local & Radio)
' Local connection automatically disconnects radio connection for secure data transmission
1 Local connection using EIA-232 (RS-232) standard
9 Radio connection selectable between EIA-232 (RS-232) and EIA-485 (RS-485) 2-wire
configuration
9 Programmable between 1200 — 56K baud serial communications
9 FBNet Version 2 protocol support
3 on-board auxiliary serial I/O ports
9 Jumper selectable between EIA-232 (RS-232) and EIA-485 (RS-485) 2-wire and 4-wire
configurations
9 Programmable between 1200 — 56K baud serial communications
 Modbus & TotalFlow LOI protocol support
1 on-board serial communications interface (SCl) port
9 Jumper selectable between EIA-485 (RS-485) 2-wire and 4-wire configurations
9 Programmable between 1200 — 56K baud serial communications
Modbus & TotalFlow LOI protocol support
8 Analog inputs
8 Discrete outputs
12 Discrete inputs
2 Accumulator inputs
9 Jumper selectable between Turbine, Dry Contact, and Optocoupler
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1.2 Applications
The RTU5100 has multiple applications and control modes to support a wide array of well
conditions. Only one application may be present on an RTU5100.

Tank Application
1 Auto-Cycle
1 Auto-Cycle with Tank
1 Timer Only (Intermitter)
Injection Application
1  Auto-Cycle
1 Auto-Cycle with Injection
1 Timer Only (Intermitter)
Plunger Enhanced Chamber Lift (PECL) Application

1 Auto-Cycle
9 Auto-Cycle with PECL
T 3-Valve

9 Timer Only (Intermitter)
Shared Flow Controller (SFC) Application
I Up to 4 well shared flow line using Auto-Cycle control mode
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Chapter 2 Configuration Tables & Diagrams

2.1 Jumper ldentification Diagram
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*Diagram depicts default shunt positioirs black actual shunt position may vary based on applicatieafer to
section2.2for shunt position configuration.
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2.2  Jumper Configuration Tables
Auxiliary Port Jumper Configuration Radio Port Jumper Configuration
| RS232 | RS485 4-Wire | RS485 2-Wire RS232 RS485
Auxiliary 1 J9 Open* Closed
J54 Open* Open Closed J16 Open* Closed
J60 Open* Open Closed
123 | Closed” Open Open
169 | Position 1 & 2" | Position 2 & 3 | Position 2 & 3 SClJumper Configuration
Auxiliary 2 RS485 4-Wire | RS485 2-Wire
J63 Open* Open Closed J56 | Open Closed”
J64 Open* Open Closed 457 | Open Closed”
161 | Closed” Open Open
J70 | Position 1& 2" | Position 2 & 3 | Position 2 & 3 Additional Jumper Configurations
Auxiliary 3 Open Closed
J67 | Open Open Closed” Operating
168 | Open Open Closed” J40 | Mode Reset CPU *
165 | Closed Open Open* J41 | Disable LED Enable LED +
171 | Position 1&2 | Position 2 &3 | Position 2 & 3° 155 | WOT Disable | WDT Enable
Accumulator Jumper Configuration
Turbine Input Dry Contact or OC Xstr Dry Contact
2.5kHz @5Vp/p max 630Hz max. 23Hz max.
5Hz @34mVp/p min. 0.6mS De-bounce 22mS De-bounce
Accumulator #1
J18 | Open’ Closed Closed
J19 Open* Closed Closed
J20 Open* Open Closed
Accumulator #2
J21 Open* Closed Closed
J22 Open* Closed Closed
Ja3 Open* Open Closed
*Default shunt positions . ) )
ULYUSNYIFf dzas 2yfexz R2 y2Uu YZRATeo
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2.5 Laptop & Radio Port Pin Configuration Table

RTU5100 Native Protocol Ports
Pin Configuration
DTE DCE

J8 MODEM J13 LAPTOP

Pin | Function Pin | Function
1 DCD 1 N/A
2 A* 2 DSR
3 RXD 3 RXD
4 RTS 4 RTS
5 TXD 5 TXD
6 CTS 6 CTS
7 +12V 7 DTR
8 SLEEP 8 N/A
9 GND 9 GND
10 B* | 10 N/A

*RS485 Only
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Chapter 3 RTU5000 Configurator

The RTUS5000 Configurator application is used to configure and maintain all RTU5000 series
products, including the RTU5100. The RTU5000 Configurator tool can be obtained from the
Ferguson Beauregard website at http://www.ferguonbeauregard.com in the Software
Downloads section. Changes made with the RTU5000 Configurator affect the RTU behavior on
a component level such as serial communications, analog and digital inputs, digital outputs, and
the RTU address.

3.1 Establishing a Connection
Before making any changes to the RTU, you must first verify that you can make a local serial
connection.

3.1.1 Connection Parameters

To set the connection parameters in the RTU5000 Configurator, click the Set PC
Communicationsutton. Choose the name of the PC serial port to be used to establish
the connection and the baud rate of the RTU.

ﬁﬁ Ferguson Beauregard RTU-3000 Cenfigurator = | = x

-

File Configure Perform RTU Action  Help

= Comm Port Mum 1 Baud Rate  3800.M.8.1 Initial CRC 0 RTU &ddr: {140
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Version  BOG |ash Checlsum 10.97.10.36 Mare BTL is Indicated At RTU
Serial Mum 0 Infarmation
/M A370 af lieers
Structure Last AT Clock D ate AT tery QK.
lUpdated 00 00: 00 atd Tirne Set / Aeset

Perform BRTU Action

—— sl
"

Get Fead Read - - .
Addresz | Configuration Clock 4 [ Set PC Communications &J
—3 Part Murmber Baud R ate
Configure RTU Components o | BT (" 1200 Baud
(" 2400 Baud
Drigital Outputs Crigital Inputs ™ 4800 Baud
Configuration
i 'ISSEDBB a";d Timne (zeconds)
all
" 38K Baud &l
" 5GK Baud
Configuration Data Default File - The baud rate zelected here controlz the speed the Configuratar uses to
File Mame and Dezcription: communicate with the RTU application and boot code.
Set Factory e
Defaults ‘ ok ‘ | Lancel
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3.1.2 Configuration Time
As a precaution, if the RTU is left in configuration mode without any Configuration
communication it will automatically return to its operational state. The  Time [seconds]
configuration time sets the amount of time since the last valid ’5.37
communication that the RTU will wait before restarting the application.
The configuration time is set by the RTU5000 Configurator at the point
of connection and is not retained in the RTU once disconnected.

3.1.3 Getting the Address

If the RTU address is known, it may be typed in the RTU Addbox. If the RTU address is
unknown, the RTU5000 Configurator can attempt to auto discover an RTU’s address. To
attempt auto-discovery, click the Get RTU Addresbutton after the connection
parameters are set.

@ Ferguson Beauregard RTU-3000 Cenfigurator O | B i
File Configure Perform RTU Action  Help
erergrppy| Comm PortMum 1 Bawd Rate 3B00.M.8.1 Initisl CRC 0 RTU &ddr: {140
Communications

ALCP RTU Information - Rev G Factomy Clear
Version  BOG Code Flash Checksum 10.97.10.36 Mare BTL Az Indicated At BTU
S erial Mum 0 Information
0100145970 ol e
Structure Lazt RTU Clock Date RTC battery 0K
Updated 00:00:00 and Time I Set / Feset

Perfurm

-
Get Read
Addresz Configuration

Read
Clock

Jpdate
Configuration

Program

setllock | 0o Flash

from BRTU

‘ Dizconnect

3.14 Connecting to the RTU

The RTU must be in configuration mode to modify most configuration options.
Configuration settings that do not require the RTU to be in configuration mode include
Get RTU Address, Read Configuration, Read Clock, Seta@io8let LCD Contrash
addition, the Read Configuratiobutton may be used to browse other settings without
entering configuration mode; however making changes to the settings require a
connection.

Perform BTU Action

et
Address

Read
Configuration

Read
Clock,

Set LCD

Contrast Set Clock

Clicking the Connect to RTbutton will interrupt the normal operations of the RTU and
place it into configuration mode. Precautions should be taken before entering
configuration mode as the RTU will not maintain valve control and running timers will be
restarted when the RTU is removed from configuration mode. When successfully
connected, additional configuration options will become available.
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3.1.5 Application Code CRC

The RTU5100 will calculate the checksum of its current application firmware after
entering configuration mode. This may take between 10 and 30 seconds to complete.
The RTU5000 Configurator application will indicate that the code checksum is unknown
in red until this completes. Use the Read Configuratiobutton to refresh the screen.

The RTU should not be configured while this alarm is present.
ACP RTU Information - Rew G

Yerzion  BOG |E|:u:|e Flash Checksum 10.97.10.36 | More BT
Serial Mum 0 [ nfarmation

Structure Last DA AISE RTU Clock Date RTC batten OF,

pdated 00 0000 and Time

3.2 Setting the Real-Time Clock

The RTC may be read and set without stopping normal operation of the RTU. To set the Real-
Time Clock, establish communications using the RTU5000 Configurator application. The RTU
Clock Date and Time entries Use the Read Clocknd Set Clocluttons to set the clock to the

current Windows time.
ACP BTU Information - Rev G

Werzion EOG Code Flash Checksum 10.9710.36
kore RTL
Serial Mum 0 [ nfarmation

Structure Last DA AISE RTU Clock Date Lie el RTC batten OF,
Updated 00:00:00 and Time 20:54:43
Perfarm RTU Action
Get Read Read Dizconnect pdate S et Clock Progra
Address Canfiguratian Clock fram BTLI Canfiguration SilUEE Eu:u:IeFIash
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3.3 Digital Output Configuration
The RTU5100 supports 8 digital (discrete) outputs. Each output is configured independently by

selecting it in the left column.
Configure BTU Components

= y Misoslaneous
[rigital Outputs Diigital Inputs ‘ Analog Inputs Comm Portz -
E Digital Out (DO) Parameters =
Select Digital MOTE: High Current Output REQUIRES
Output Part pulzed output, Low Current Output may be
MHumber non-pulzed or pulzed. Pulzed output limitz are
. . fram 1 times 100ms thru 655 times 100ms
[E5.5 sec].
" 00 Part 3
~
= gg Emt; SELECT PORT  |SELECT PORT
ort CURREMNT PULSIMG
" D0 Part B
" DO Part 7 * High Currert || ™ Pulzed
" D0 Part 8 " Low Curent || T
2 High Current Pulze 1 thru 655 times 100ms
Set Facton
Defaultz ‘ i ‘ Lan] ‘

L A

3.3.1 Output Mode
EEIERREET Support for the digital outPut 'modes may Yary based on T
CURREMT the current firmware application set and in most cases |PULSING
houl ified f hei faul lues. Th
& High Curent s.o.u d not be modified from 't eir default 'va ues e | & Pused
“ Low Curernt | digital outputs may be configured for High Current |

Pulsed, Low Current Pulsed, or Low Current Non-Pulsed.

3.3.2 Pulse Duration

When using a high current pulsed mode, the
pulse duration may be between 100ms and
65.5s in duration to match the input requirements of the end element. Pulse duration is
entered as a ratio of 1:100ms and may be changed in 100ms increments. Take care
when choosing extended pulse durations as this may cause damage to some end
elements. Longer pulse durations may affect the RTU’s power consumption.

|2 High Current Pulze 1 thru 655 times 100ms
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3.4 Digital Input Configuration

The RTU5100 supports 16 digital (discrete) inputs. Digital inputs 5 through 16 are
preconfigured to detect a normally open contact. Digital inputs 1 through 4 are used to capture
triggered inputs and may be configured by clicking the Digital Inputbutton. Each input is

configured independently by selecting it in the left column.
Configure BTU Components

Mizcelaneous

Diigital Outputs Digital Inputs Analog Inputs Cornm Ports Seiiss
(5. Triggered Digital Input (DI} Parameters @

Select Digital Input - MOTE: Input "Mormal™ means that the static
Fart Humber level of the port pin iz reported once a
gecond. [nput "Capture” means that the
proceszor i intermupted to report a "Rising"
edge high or a "Falling"' edae low and will not
£ Dl Part 3 detect the next directed edge change urti
" Dl Port 4 the "Hold Time'" of 1 times 100ms thru 655
times 100ms [B5.5zec] has expired.

SELECT PORT  |SELECT PORT

IMPIT EDGE CAPTURE
" Mormal * Rizing
* Capture " Falling
20 |nput Level Hold Time (< 100ms)
Set Factony
| Defaults i Lagel ‘
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3.4.1 Port Input Type

There are two triggered digital input types. When set to Normal, the

status of the digital input will be reported to the RTU processor once FNEF';UEET FRIRT
per second. When set to Capture, the RTU processor is interrupted to | ¢ Namal
report a change in the status of the digital input. {+ Capture

3.4.2 Input Level Hold Time

The input level hold time indicates the length of W _
time that the RTU will sustain a captured digital A Input Level Hold Time pXs 100ms)
input after its rising edge has occurred. The hold time is entered as a ratio of 1:100ms
and may be changed in 100ms increments.

3.4.3 Capture Type
When using Capture Port Input type, the digital input may be reported
SELECT PORT on the rising or falling edge of the input. When set to Rising, the input
EDGE CAFTURE . . . .
& Rising will be reported to the RTU processor immediately. When set to Falling,
' Faling the digital input will be reported to the RTU processor after the Input
Level Hold Time has elapsed.
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3.5 Analog Channel Mapping

The RTUS5100 supports 8 external analog signals as well as Battery Level and Board
Temperature. The 10 analog signals may be mapped to 10 physical analog channels. For the
majority of SCADA software systems the analog mapping may be handled within the SCADA
system and the RTU analog channels may be left at their default mapping. By default, the
analog blocks are mapped 1:1 with the host channels where Battery Input and On-board
Temperature are not mapped and Channel 9 and 10 are unused.

To map an analog channel, click the Analog Inputsutton. Select the analog information block
in the left hand column. The fixed logical channel will be displayed in the center column. Select
the physical host channel for the analog block in the right column. An analog block may be
disabled by selecting No Channel MappedNote that the RTU does not restrict more than one

analog block from being mapped to the same channel.
Canfigure RTU Components

- - Mizcelaneous
Drigital Qutputs Digital [nputs Analog |nputs h Comm Ports Sl
[ ANALOG INFORMATION BLOCK =
SELECT AMALOG SELECT & PHYSICAL CHAMMEL 'WHOSE DATA
IMFORMATIOMN ELOCE, WILL BE MAPPED TO THE LOGICAL CHAMMEL

Logical Mapped Ta --» Hozt Channel
¥ ianalog |nformabion Block 1 * Logical Channel 0 &+ Channel 1
(" #nalog Information Block 2 " " Channel 2
(" #nalog Information Block 3 " " Channel 3
(" #nalog Information Block 4 " " Channel 4
(" #nalog Information Block 5 " " Channel 5
(" #nalog Information Block & " " Channel &
™ Analog Information Block 7 3 " Channel 7
™ Analog Information Block 8 3 " Channel 8
(" #nalog B attery Input " " Channel 9
(" #nalog On-board Temp. " " Channel 10

" Ma Channel M apped
Set Facton
Default ‘ i ‘ Lo ‘
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3.6  Serial Port Communications

The RTU51000 has 5 physical serial communication ports. These serial ports have a standard
set of communication parameters enabling the RTU to communicate with an array of 3™ party
devices including SCADA systems, Flow Computers, and Multi-Variable Transmitters. Refer to
section 2.4for locations of each of the individual ports. Refer to sections 2.1land 2.2for
configuring the transmission standard of each of the individual ports.

3.6.1 Host Port

The Host Communication port uses the FB Net v2 native protocol. The Host port is split
between two connection points labeled J8 (Radio) and J13 (Laptop). Only one of these
connection points can be active at a time. The Laptop port connects to a DCE device
such as a personal computer. When a connection is present on the Laptop port, the
Radio port will be disabled automatically. When the Laptop port is not in use, the Radio
may be connected to a DTE device such as a radio or cellular modem.

3.6.2 Auxiliary Ports

The RTU5100 has 3 Auxiliary Communication ports that can be switched between RS232
and 4-Wire or 2-Wire RS485 configurations. The Auxiliary ports can be configured as a
Modbus master or Modbus slave.

3.6.3 SCI Port

The SCI port is an RS485 only port that supports 2-Wire and 4-Wire configurations. The
SCI port can be configured as a Modbus master or Modbus slave. To minimize power
consumption, it is recommended that the SCI port only be used when the Auxiliary ports
are already in use.
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3.6.4 Serial Port Function

In order to configure any of the serial ports, while connected to the RTU, click the Comm
Portsbutton. The port function may be selected for the individual ports. The Modbus
RTUoption instructs the port to respond to modbus requests to the RTU, The FCU
setting supports Modbusand TotalFlow LOprotocols. The Not Usedsetting disables the
port. Some functions may require specific application firmware.

Canfigure BTU Camponents

Mizcellaneous

Diigital Qutputs Diigital Inputs Analog [nputs ‘ Cornm Ports Sl

B4 RTU Communicaticn Portsr ﬁ
COMM. PORT  EXTERMAL [&"JIEE
Host/Radio Port FE/Net =et Host Camm
Farmz
A Part 1 Mot Uzed - Set A 1 Comm
& Farmz
- Set Aux 2 Comm
Ay Port 2 FCU i Parms
i e
- Set Aux 3 Comm
A Port 3 FCU i Parms
i - Set 5CI Comm
SCI RS-485 Poart FCL T Parne
I:I K ‘ _. ......... E anl:e| ..........
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Clicking one of the Comm Parametensuttons will allow configuration of the Baud Rate,

Data Bits, Stop Bits, and Parity to match the 3™ party connection.

Additionally,

hardware handshaking can be enabled by checking the require CTS before send

checkbox.

The Prefix Count, Prefix Byte, Postfix Count, and Postfix Byte allow the RTU to append
extra characters before or after messages. The count is the number of characters, and
the Byte is the actual character to be sent in ASCIl hexadecimal character codes. In most
cases these should remain unchanged.

e

5. RTU Communication Ports

==

==

COMK. PORT  EXTERMAL DEYICE
Host/Radio Part FE/Met =et Host Comm
Farmz
LR -
- Parrn
- Set fuw 2 Comnm
A Port 2 FCU i Fams .
- Set Aux 3 Comm
Aux Port 3 FCU i Pamms
} - Set SC| Comm
SCI R5-485 Part FClU 1 Parie
— B AUX 1 Comm Port Parameters
ak ‘ i LCancel
i, RTU BALID RATE —STOPBITS - DATABITS
" 1200 Baud + 1Bit " 7 Bitz
(™ 2400 Baud (" 2Bits * 3 Bitz
" 4800 Baud
* 39800 Baud EATJZ:E
" 19K Baud ~ Odd
| ©7 38K Baud ~E
" BEK Baud ven

Better People
2913 Specialty Drive ¢ P.O.Box 130158 < Tyler, TX 75713-0158 < Phone: 903-561-4851

f 0 Prefix Byte Count
1] Poztfis Byte Count

a0 Prefix Bute [HE)
oo Prastfis Byte [HE*)

[ CT5 Required Before Send

a RTS T Delay

00 1stHdiBpte (HEX) | [00 2nd Har BytelHEX)
Set Factory ST
Defaults ‘ ok ‘ | Lancel |
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3.7 Miscellaneous Setti ngs
Access these settings by clicking the Miscellaneous Settingsutton after a connection has been

established.
Configure BTU Components

Mizcellaneous
Settingz

__-i""
F5 RTU CONFIGURATION { [

Drigital Outputs Diigital Inputs Analog Inputs ‘ Comm Ports ‘

Change The Enter EDT
RTU Address [Master]
Pazswiord

1140 0

[ Enable Moder Init ATERGOND 2NN TEBSD=18w1
String Dizplayed

Edit Modem Init StinglaTeF/ 080 2441 2BS0=1841

Cet Fal:tl:lr_lrl _. ...................................
Defaults ‘ oK ‘ :
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3.7.1 RTU Address
The RTU5100 uses a 5 digit RTU Address for software identification. The
Chang=The | RTU5100 has only one address which will be used regardless of the
RTU Addresz | communications protocol. Addresses between 247 and 255 will be
incompatible with Modbus applications. Addresses greater than 255
a0 will only be compatible with the FBNet v2 protocol or Modbus SCADA
systems that support Ferguson Beauregard’s extended Modbus

addressing scheme.

3.7.2 KDT Master Password E[m:fst*iﬁT
The KDT Master Password is used to set and override the local KDT Password
password. This password can only be changed through the RTU5000
Configurator application. a

3.7.3 Modem Initialization String

The modem initialization string contains a set of AT Commands to be sent to the modem
before the RTU begins communications through the radio port. This feature is for use
with legacy modems and in most cases can be disabled.

¥ Enable Modem It ATEFYONIZANT 2BS0=1804

String Dizplayed

Edit Madem Init Stingl TaFyOND 24N 1 ZB5 0=
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The RTU5000 Configurator can save and load configuration files for quickly configuring the
RTU5100. This feature allows for multiple RTU5100 units to be easily configured with the same

profile.

3.8.1

Saved Information

The configuration file retains the following parameters:
Primary and Auxiliary Serial Configuration

Discrete Input\Output Configuration

1

1 Analog Input Configuration
1

9 KDT Master Password

T  Modem Initialization String
3.8.2

Saving the Configuration File o
After an RTU5100 has been configured, from the Filechoose { | @S

5S T I dypel

an appropriate file name and click Open. The configuration file may be saved while
connected or disconnected from the RTU, however the configuration must be read from
the RTU prior to saving the file.

File ICcnfigure Perform RTU Action

Exit

Load Defaults File
Default File As..

N

Help

2913 Specialty Drive ¢ P.O.Box 130158 < Tyler, TX 75713-0158 < Phone: 903-561-4851

P
{& Save Default File

~—— ¥

n\:/u\:j | . <« Program Files » Ferguson Beauregard » RTUS000 Configurator - | 3 | | Search RTL
Organize = Mew folder
‘¢ Favorites it Name : Date modified Type Size it
¢ Recently Change || RTU-5000_ACP _1200_Default.dft 2/16/2009 2:11 PM DFT File 6 KB
, Public || RTU-5000_ACP_2400_Default.dft 10/26/200511:58 ...  DFT File 6 KB
Bl Desktop || RTU-5000_ACP_4800_Default.dft 10/26/200511:58 ...  DFT File 6 KB L
& Downloads || RTU-5000_ACP_9800_Default.dft 10/26/200511:58 ...  DFT File 6 KB 3
5] Recent Places || RTU-5000_ACP_19200_Default.dft 10/26/200511:58 ...  DFT File 6 KB
L || RTU-5000_ACP_38400_Default.dft 10/26/200511:58 ...  DFT File 6 KB
7 Libraries [ || RTU-5000_CBM_WH_Default.dft 10/26/200511:58 ...  DFT File TKB —
3 Documents || RTU-5000_MB_ACP_1200_Default.dft 10/26/200511:58 ...  DFT File 6 KB
J" Music || RTU-5000_MB_ACP_2400_Default.dft 10/26/200511:58 ...  DFT File 6 KB
[ Pictures || RTU-5000_MB_ACP_4800_Default.dft 10/26/200511:58 ...  DFT File 6 KB
B Videos || RTU-5000_MB_ACP_9800_Default.dft 10/26/200511:58 ...  DFT File 6 KB
|| RTU-5000_MB_ACP_19200_Default.dft 10/26/2005 11:58 ... DFT File 6 KB
M Computer || RTU-5000_MB_ACP_38400_Default.dft 10/26/2005 11:58 ... DFT File 6 KB
i_{‘ Local Disk (C:) || RTU-5000_SFC_9600_Default.dft 7/16/200912:54 PM  DFT File 5KB
- || RTU-5000_SFC_SCI 9600_Default.dft 7/16/200912:54 PM  DFT File 5KB -

File name:

~ | Default Files (*.dft)

[ Open

[ |

Cancel l
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3.8.3 Loading a Configuration File

To load a configuration file you must first connect to the RTU5100. Once connected,

from the Filemenu Load Defaults Filer click the Set Defaults in All Structuréstton. A

list of manufacturer defaults will be available as well as any previously saved
configuration files. Choose the configuration file you wish to upload to the RTU. The

RTU5000 Configurator will populate the RTU Components section with the parameters
in the file.

If the application firmware baud rate in the configuration file differs from the baud rate
of the RTU boot firmware, the baud rate will not be loaded from the file. All other
configuration options will be loaded. If the baud rate still needs to be change the baud

rate of the RTU application, this must be done manually. The boot firmware may not be
changed.

File

[ Load Default= File

Configure  Perform RTU Action  Help |

JSave E*ault File As...

Exit 1

=

b3 —
Configuration Data Default File — %

£ Default Parm Data File Name Selection . - [

FILE MAME SELECTED
*DFT

RTU-5000_ACF_1200_Default.dft
RTU-5000_ACP_13200_Default.dft
RTU-5000_ACP_2400_Default.dft ‘

-~ a Ch
£ Program Files
=5 Ferguson Beauregard
& RTU5000 Configuratar

RTU-B000_ACP_38400 Default.dft
RTU-B000_ACP_4800 Default.dft R
RTU-B000_ACP_9600_Default.dft
RTU-E000_CBM_'wH_Default. dft
1 RTU-B000_ME_ACP_1200_Default dit
\ RTU-B000_ME_ACP_19200_Default, dit
i RTU-5000_MB_ACP_2400_Default. dit
A\ RTU-R000_ME_ACP 38400 Defaul dit Iﬁl
‘\ RTU-B000_ME_ACP_4800_Default dit =

1
1
1
I
1
|
I
1
1
]
1
|
]
\
1
i
i
\
\
1
1

\ 0k, | Cancel |

Y

File Mame and Description: S

291

| Set Defaults in
_-* All Struchures
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3.9 Reading and Updating Configuration

Changes made to the Analog Input, Digital Output, Digital Input, and Serial Port configurations
as well as the RTU Address, KDT Master Password, and Modem Initialization String are stored in
active memory on the local computer until explicitly sent to the RTU. To send the active
configuration to the RTU, click the Update Configuratiorbutton. To overwrite the active
configuration with the RTU5100’s current configuration, click the Read Configuratiomutton.
To overwrite the active configuration with a predefined configuration, click the Set Defaults in

All Structuresutton.
Perfarm BTU Action

et FRead
Address Canfiguratian

Read
Claock,

|lpdate
Canfiguration

Program

Setllock | cods Flash

3.10 Resetting the Application

The RTU Application can be reset to manufacturer defaults using the RTU5000 Configurator
application. To reset the application settings, click the Set Resebutton. An X will appear
indicating the reset has been requested. Click the Update Configuratiomutton to perform the
reset. An X will appear confirming the RTU has reset. Resetting the application will not modify
the RTU hardware configuration.

Factom Clear

Az Indicated At RTU -*-—[

¥ Request

Perform BT Action

et Read
Address Configuration

Read
Clock,

|lpdate

Program
| Configuration

setllock | e Flash

from RTU
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3.11 Programming Application Firmware

The RTU5100 application may be updated using the RTU5000 Configurator application after
entering the configuration mode. Application firmware packages must be obtained separately
from Ferguson Beauregard prior to updating. Programming the application firmware will erase
all information from the RTU.

3.11.1  Programming with RTU5000 Configurator

To program the application firmware, start by reading the latest configuration from the
RTU and then click the Program Code Flagbutton. The application code cannot be
overwritten and the flash chip must be explicitly erased. Click the Erase Prograrbutton
to clear the flash chip. Select the proper firmware revision from the list box by
highlighting it and click the Send Programbutton to begin programming. The
programming process may be cancelled at any time, however doing so will render the
RTU inoperable until a valid application has been sent to the RTU. An RTU with a
corrupt, incomplete, or missing application will indicate a code checksum error on the
LCD display when the RTU attempts to boot.

Once the programming process has been completed, the hardware configuration must
be sent back to the RTU. Optionally, a default configuration file may be loaded. Send
the active configuration to the RTU by clicking Update Configuration. After the
application has been programmed, the new revision number will not be reported

correctly until the application has successfully booted for the first time.
Perform BT Action

et Read Read Disconnect |pdate S et Clock
Address Configuration Clock, from RTU Configuration Bt -loc
B4 Program RTU Code Flash RN X
P Eraze Program Send Program h ‘
Select a program to zend to the RTL. l
ACP_TAME_+514.519 - ACP Tank, W5.14 -

ACP_IMJ_mim_w523.219 - ACP Injection, Manual Mode, W5.23

‘I.-’-'-.EF'_INJ_VEEE.ﬂ 9 - ACF Injection, WB.23

ACP_PECL_mm_v523.519 - ACP Pecl, Manual Mode, W5.23

ACP_PECL_w523.519 - ACP Pecl,W5.23

ACP_TAME_mm_v523.219 - ACP Tank, Manual Maode, V523

[ AP TaME v523.519 - ACE Tank, V5.23

ACP_IMJ_mim_w529.519 - ACP Injection, Manual Mode, W5.29

ACP_IMJ_+529.219 - ACF Injection, ¥5.29

ACP_PECL_mm_v529.519 - ACP Pecl, Manual Mode, W5.29 &
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Chapter 4 Troubleshooting

4.1 Real Time Clock Battery

The RTU5100 Real-Time Clock battery is necessary for the RTU to maintain time while the unit is
powered down for maintenance purposes. Refer to section 2.1to locate the RTC battery,
labeled B1.

411 Battery Status

The current status of the RTC battery can be verified using either the RTU5000
Configurator application while the battery is installed or using a handheld Multi meter
after removing the battery. The RTC battery voltage should be approximately 3 volts dc.
To check the status using the RTU5000 Configurator application, establish a connection
and click Read Configuratian If the battery is below approximately 2.1 volts, the

message “RTC battery low” will appear in red text in the ACP RTU Information window.
ACP RTU Information - Rew G

Yersion [ Code Flash Checksum 10.9710.36
kare RTL
Serial Hum 0 [nfarmation

Structure Last DlAAIRE RTU Clack Date z2n RTC battem OF,

Updated 00:00:00 and Time 20:54:43

41.2 Battery Specifications
Always use approved battery typesUsing an unapproved battery may result in
improper functionality or damage.

Common Names: CR2025, DL2025

IEC60086: CR2025 (Lithium)
ANSI/NEDA: 5003LC (Lithium)
Capacity: 160-165mAh
Nominal Voltage: 3Vdc

Shape: Coin
Dimensions: 20mm x 1.6mm
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41.3 Replacing the Battery
Remove main power from the board before performing any maintenance. Failure to
comply may result in damage or injury.

To remove the battery, insert a small flat head
screwdriver below the battery and pry upward
gently no more than 1/2 centimeter. Use your
thumb or forefinger to apply pressure to the top of
the battery and carefully slide the battery toward

the bottom right corner of the circuit board until it
is free.

Insert the new battery, positive side up, by prying the friction lock up using the thin
edge of the battery. Slide the battery forward until it clicks into place. Confirm the new
battery’s status using the RTU5000 Configurator application. Set the clock to the proper
time once completed.
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Appendix A Flow Computer Configurations

The RTU5100 can use many Electronic Flow Computer Units (FCU’s) to retrieve process
variables and some flow data. This information can be used to control valves and report trend.
The universal modbus interface in the RTU5100 provides an interface for an array of electronic
FCU’s. In this chapter, some of the possible configurations will be made available.

The RTU5100 can be configured for an FCU from the Keypad Display Terminal. For some
hardware configurations, the KDT may not be available. Some scada systems such as Ferguson
Beauregard’s Automation System can be used to configure the RTU5100 if the keypad is not
available. In these cases, COMM Setup will be replaced by the appropriate configuration for
Baud Rate, Data Bits, Stop Bits, and Parity. For more information on the COMM Setup, refer to
the RTU5100 KDT User Manual.

A.1 Ferguson Beauregard Ni EFM3000

To configure the EFM3000 you will need the EFMaintainer application which can be
downloaded from the Ferguson Beauregard website at http://www.fergusonbeauregard.com
from the Software downloads section.
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A.l.l RS 232 Wiring Diagram
142 | r1s O 154 142 | wrs O 154

™ (5 E jgg ™ (5 123
crs O I W RTU5100 as (O JeolI
RXD (S—— Auxiliary Ports XD (S——
GND (S— (Auxiliary 1 Depicted) GND (SH——

=Green—o0 =Green—o0

-Red —0 -Red —0

=Black O =Black o]

Bl

O

e ()
AnG3 ()
anG4 ()

ano ()

ano ()

Radio -

I:\j TBS TB Radio +
RED[| Batt. -
s EFM3000 Rev F Board

GND[ | Batt. +
TB6

: 23| R |
[a)
z 2

(LCD) °= - Solar +

T8 P2 B7 82
@ . CHRG @
MPU RUN

Network Port Console Port

anG1 ()
anG2 ()
oi1/acc()

020

@ lerriopO)

Power Connector

Solar -

RXD [
™ [
GND [4

1 O00000

Wiring Table for RTU5100 with EFM3000 RS232

RTU 5100 |[EFM3000 EFM3000 (EFM3000

RTU 5100 Function |Network |Console [Function

J42, 162, or J66 TB4 TB2

Pin 2 TXD Pin 2 Pin 1 RXD
Pin 4 RXD Pin 3 Pin 2 TXD
Pin 5 GND Pin5 Pin 3 GND
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A.l.2 RS 485 Wiring Diagram
RTU5100
Auxiliary Ports
(Auxiliary 1 Depicted) Wiring Table RS485 Half Duplex
S EIC EFM3000
A(2 RTU 5100 Network | Function
O 14 5 142,162, 166, or J44 | TB7
O 123 Pin 1 Pin 2 B
onD (5 Jeo[ Pin 2 Pin 1 A
—_Red S Pin 5 Pin 5 (TB4) [GND
~Green——
=Black :T
O - o
000000 0000
9 9 2 99 Z g a § Z Radio -
2z %% = O
TB5 B3 Radio +
me e
Reo[] 3 ot -
= § Batt O
0 EFM3000 Rev F Board S
GND b Batt. +
g o)
TB6 5
Dooomo ululMinlnls sotar-(_)
. cgeaze | THT 222
(LCD) CZ2 %3 Gk < o 2206 solar+
B P2 B7 B2 ‘ Q
. CHRG @ TB1
@ MPU RUN

Network Port Console Port
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A.1.3 RTU5100 Configuration using the Keypad Display Terminal
1. Configure the RTU5100 auxiliary port for FCU as illustrated in sections 3.6.4 and 3.6.5.
2. From the KDT, press Menu/ES®utton and press the F4key to enter the Setup menu.
3. Choose the Setup the FChption, followed by the Setup FCU Parametergtion.
4. Set the following configuration
EFM3000 Configuration (Typical)
FCU Type Fisher (Type 2) Prefix/Postfix Byte & Count 000
FCU Address Enter the EFM3000 address| Base Grp Reg 0000
COMM Setup 024 DP Reg # 7639
COMM Mode RTU LP Reg # 7640
Scan Time 1 LT Reg # 7641
Scan Timeout 7 Rate Reg # 7603
FCU Data Type | Float Cur Vol Reg # 7605
Swap Type Both Prev Vol Reg # 7607
Slave Device Yes (No for Broadcast Mode)| FCU Rate Unit MCFD
Is FCU Present Yes .
5. Press the Menu/ES@utton and choose the Send FCU Setoaption.
A.l.4 EFM3000 Configuration
1. Use EFMaintainer to connect to the EFM3000.
2. Click the Communicationsutton.
3. Choose Console Port (DCé&r)Network Port (DTE)
R$485 is onlyavailable on the Network Port.
4. If using RS-485, select this mode under the Typeselection box.
5. Select the port under Broadcast Modéf using this mode.
6. Click Apply. Click OK (I Meter Commmneca T R T R =)
() Network Port (DTE) Hnd%l;ﬁdd‘m Lond ] [ —— ]
@ Console Port (DCE) -
Port Settings
Type 1 Flow Control BaudRate:
Hone N8 1
Port Modbus Mode Harduizre
@ RTU O ASClI RX Tmeout 35  (ms)

Broadcast

@ Disable

= Netwaork

‘#"‘-’MW#I—"-“

= Console

OK

][ Cancel ][ Apphy ]
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A.2 ABBTotalFlow ® XFC & pFlo Series(Modbus)

To configure the TotalFlow® unit you will need the PCCU32 application provided by The ABB
Group at http://www.abb.com/totalflow.

A.2.1 MFlo Wiring Diagram
UFlo RS-232

Termination Block

(Flo RS-485
Termination Block

T w
4 =m A = 2 E % 2
5 33 &8 8 O o ° O
1 2 3 4 5 6 7 1 2 3 4 5 6 7
| 8 | 8
POOPPOO o PPOOPoo O
O O
RS232 Modec Red— RS485 Mode T Red-
oO—1—Green— -Green—
142 | r1s O lack 142 8 (= | Black
0 @_, o—Black— A@ O—Black—
s O] | 2 O/
e Eiiﬁ RTU5100 o B
— ™ 69 [ 1N
v (o | Augiliary Ports | uo (>
(Auxiliary 1 Depicted)
Wiring Table for RTU5100 to puFlo RS232
RTU 5100 |Totalflow |TotalFlow
RTU 5100 Function [Port1 Function
RS-232: )42, )62, or J66
Pin 2 TXD Pin4 RXD
Pin 4 RXD Pin1 TXD
Pin 5 GND Pin 5 GND
RS-485: )42, 162, )66, or J44
Pin 1 B Pin1 BUS+
Pin 2 A Pin 2 BUS-
Pin 5 GND Pin 5 GND
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RTU5100
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Auxiliary Ports
(Auxiliary 1 Depicted)

A.2.2 XFC Wiring Diagram
o0  [Ed0d o
O
O
O] G
O] O
O] O
O] G
O] O
O] G
O] O
Ol O
O
O
O
O
Totalflow XFC 8
6410 Circuit Board O
O
O
O
O
O
O
O
O
O
O
@ O\&;OOOOOOOOOO(‘;]/O @
Wiring Table for RTU5100 with TotalFlow XFC
RTU 5100 |Totalflow Totalflow |TotalFlow
RTU 5100 Function [Port 1 Port 2 Function
J4 (Depicted) |J4
RS-232: )42, J62, or J66
Pin 2 TXD Pin 6 Pin 13 RXD
Pin 4 RXD Pin 4 Pin 12 TXD
Pin 5 GND Pin1 Pin1 GND
RS-485: J42, )62, J66, or J44
Pin 1 A+ Pin 6 Pin 13 BUS+
Pin 2 B- Pin 4 Pin 12 BUS-
Pin 5 GND Pin1 Pin1 GND
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J54
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A.2.3 RTU5100 Configuration using the Keypad Display Terminal

1. Configure the RTU5100 auxiliary port for FCU as illustrated in sections 3.6.4 and 3.6.5.
2. From the KDT, press Menu/ES®utton and press the F4key to enter the Setup menu.
3. Choose the Setup the FChption, followed by the Setup FCU Parametergtion.
4. Set the following configuration
TotalFlow XFC/uFlow Configuration (Typical)
FCU Type Fisher (Type 2) Prefix/Postfix Byte & Count 000
FCU Address Enter theTotalFlowaddress | Base Grp Reg 0000
COMM Setup 024 DP Reg # 7639
COMM Mode RTU LP Reg # 7640
Scan Time 1 LT Reg # 7641
Scan Timeout 7 Rate Reg # 7603
FCU Data Type | Float Cur Vol Reg # 7605
Swap Type Both Prev Vol Reg # 7607
Slave Device Yes FCU Rate Unit MCFD |
Is FCU Present Yes .
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A.2.4 TotalFlow Port Configuration
1. From the Operate menu, choose Securityand Login
2. Enter the User namédefault: admin) and (. 1ogin ==
passworddefault blank)
3. Press OKand press the Connecbutton. Uaene Rl
4. Press the Entrybutton. Password
5. Expand the Communicationstree and =
select the Com port to be used.
6. Set the configuration as shown below choosing the appropriate baud rate.
7. Push the Sendbutton.
rﬁq-ﬂ PCCU32 - [Entry] o s e |
5| Operate View Window Help - (=] %

flill [ 1 (e

Ml B, @

=- TOTALFLOW
- Communications

Setup | Advanced | Schedule | Statistics |

8. Select the Advancedab.
9. Set the configuration as shown below choosing the appropriate interface.
10. Push the Sendbutton.

Local-Com(
. Remote CCU-COM1 Description Value
Com2 0.43 | Port Name Remote CCU-COMA1
(- 1/ Subsystem 206 | Protocol Modbus Slave (RTU)
- - 2.0.2 | Baud Rate 9500
- Holding Registers
2.011 | Slave Address 1
- Flow Measurement . .
FS3 Interf 2.0.12 | Register Format 32 Bit Totaflow -
nterface
| el 1Y 1". j ‘ “—--J J - '-A J - ‘.._J’ ’

i
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[, PCCU32 - [Entry] o | B
B Operate View Window Help - [ & =
ﬁ@@ﬂj,t’*lmﬂs%.@“l)ggjp‘@
= TOTALFLOW
- Communications - Advanced | Schedule |Stat|5t|cs
Local-Com(
. Remote CCU-COM1 Description Value
L COM2 2.0.1 | Interface Rs232
- 170 Subsystem igi Eat?a Bits :
- Holding Registers 2'0'5 S?HWEIH one
0. op Bits 1 -
- Flow M t
B FSD.?“; " eljsuremen 211 Xmit Key Delay (miliseconds) 0
""V | ”CE acel 212 | lnkey Delay (miliseconds) ]
- Valve Lontro 213 | Timeoutimilissconds) i
- Trend System 2047 | Traiing Pad fione
- Display 230 | Directory 3
2.0.15 | Switched V-Batt/Operate/Comsw Enable
2.0.18 | Menitor Port Dizabled
241 Save Log File Trigger Register 0.0.0
PR il
s N ‘___'r'““h 'J -_ gyt =t s el FIpp——
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-

A.2.5 TotalFlow Modbus Configuration
1. Click on the Measurementree and select the Current Valuesab.
2. Ensure the numerical identifier corresponds with the items listed below. If not, write
down the numerical identifiers for each item.
3. From the Operatemenu, select File Utilitiesand select Save and Restore Utility
4. Expand the R: Tree and select Modbus.
5. From the Operate menu, select File Utilitiesand select Modbus Slave Register Editor.
6. Enter 7001for Map Startand 6 for # RegistersSelect Register Lisfrom the Viewmenu.
7. Using the below, fill in the register rTumb(‘ers. rem—
8. Select Sgnd and enter an appropriate file name of r———————
your ch0|ce. Register Tyupe Registers
TotalFlow Modbus Map [Fioat ~ Register
TotalFlow Register | Description Modbus Register Map Type ;gg; ;‘1;3
11.3.0 Static Pressure 7001 7003 [ 1133
tap Start 7004 1M.71%
11.7.0 Differential Pressure | 7002 2001 7005 | 11722
7006 11.7.23
11.3.3 Temperature 7003 # Reisters
11.7.19 Flow Rate 7004 B
11.7.22 Today’s Volume 7005 [7] Buffered
11.7.23 Yesterday’s Volume 7006
[ Send ] [ Cancel ]
9. Press the Save Station Fildsitton and select an appropriate file directory.

10. Once the save is completed, answer Yesto restoring files to the S: drive.

11.

Click OKto complete the restore.

-

Save Station Files

Save Tao

Filez From

C:APCCU A StationFilesh TOTALFLOW . zip

Fi:s -

All Setup or Configuration Filez
And Fileg That Hawve Extenszion(z];

ook ]|

Cancel

* ofg:® da:* ek ;. cal;® b omd;* arby b ini
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O

ofeego0d O
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6410 Circuit Board

0,0 00 0000OO O 0,0 O
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RTU5100
Auxiliary Ports

(Auxiliary 1 Depicted)

00000000

@ OCO00|O000O0IOOOOOOOLOPOPYOOPIO O

Wiring Table for RTU5100 with TotalFlow XFC G4

RTU 5100 |Totalflow Totalflow |TotalFlow

RTU 5100 Function [Port 1 Port 2 Function
J4 (Depicted) |J4

RS-232: )42, )62, or J66
Pin 2 TXD Pin 6 Pin 13 RXD
Pin4 RXD Pin4 Pin 12 TXD
Pin 5 GND Pin 1 Pin 1 GND

RS-485: )42, )62, J66, or J44
Pin 1 A+ Pin 6 Pin 13 BUS+
Pin 2 B- Pin 4 Pin 12 BUS-
Pin 5 GND Pin1 Pin1 GND
Better People | Better Products | Better Performance
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A.3.2 RTU5100 Configuration using the Keypad Display Terminal
1. Configure the RTU5100 auxiliary port for FCU as illustrated in sections 3.6.4 and 3.6.5.
2. From the KDT, press Menu/ES®utton and press the F4key to enter the Setup menu.
3. Choose the Setup the FChption, followed by the Setup FCU Parametergtion.
4. Set the following configuration

TotalFlow XFC/uFlow Configuration (Typical)

FCU Type Fisher (Type 2) Prefix/Postfix Byte & Count 000

FCU Address Enter theTotalFlowaddress | Base Grp Reg 0000
COMM Setup 024 DP Reg # 7001
COMM Mode RTU LP Reg # 7002
Scan Time 1 LT Reg # 7003
Scan Timeout 7 Rate Reg # 7004
FCU Data Type | Float Cur Vol Reg # 7005
Swap Type Both Prev Vol Reg # 7006
Slave Device Yes FCU Rate Unit MCFD |
Is FCU Present Yes .

A.3.3 TotalFlow PCCU32 Administrator Login

From the Operatemenu, choose Securityand Login

Enter the User name (default: admin) and password (default blank)
Press OKand press the Connecbutton.

@wnN e

User Login

5
Uszer name admir|
Pazzword
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A.3.4 TotalFlow Communication Setup

Press the Entry Setuputton.

Expand the Communications tree and select the Com port to be used.

Set the configuration as shown below choosing the appropriate baud rate.
4. Push the Sendbutton.

: Operate View Window Help

i = o e & & LY @

wn e

= TOTALFLOW
- Commurnicatians Setup | Advanced || Register Maps | Statistics
Totalflow - TCP
Totalflow - USB Descri pﬁon Value
MMI Serial - COMO
TFRete—(Hl D.45 | PortHame TF Remote - COMA
Spare - COM2 £22 | Port COM1:
& I/ Interfac
; #Io---l; 1Z'aiuimem 405 | Protocal Modbus Slave (RTU)
Setup 4022 | Port Type Serial
Analysis
402 Baud Rat 9600
Digital Outputs < | paud Rate
Mo Flow 4011 | Slave Address 1
[+ Display
a H'Dl';ii'g — 4012 | Register Format 32 Bit Totaflow
Operations

A.3.5 TotalFlow Advanced Communication Setup
1. Select the Advancedab.
2. Set the configuration as shown below choosing the appropriate interface.

3. Push the Sendbutton.
7] COperate Wiew Window Help

MED e & L4 &

= TOTALFLOW =

= Communications Setup | Advanced |Register Maps | Statistics
Totalflow - TCP
Totalflow - USE Description Value
MMI Serial - COMO
TF Remote - COM1 4.0.1 Interface Rs232
Spare - COM2 4.0.2 | Data Bits 8

1jO Interface . :

= Flow Measurement £04 | Parity fione
Setup 4.0.5 | Stop Bits 1
Analyi
;:;?t;lsgu'q:uts 4110 | Response Delay (milliseconds) 40
Mo Flow 411 | Xmit Key Delay (milliseconds) ]

Display £12 | Unkey Delay (milliseconds) 0

Huolding Registers s Y g
Cperations 4.1.2 | Timeout(milliseconds) 1000
4015 | Switched V-Batt/Operate Enable
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A.3.6 Totalflow Modbus Register Configuration
1. Click on the Flow Measurementree and select the Currenttab.
2. Ensure the numerical identifier corresponds with the items listed below. If not, write
down the numerical identifiers for each item.

3. Select the previously used COM port and click the Register Mapsab

4. Enter 7001 for Map Start and 6 for # RegistersSelect RegistellListfrom the Viewmenu.

5. Using the tables above and below, fill in the register numbers.

6. Select Send As and enter an appropriate file name of your choice.
TotalFlow Modbus Map

TotalFlow Register | Description Modbus Register

11.3.0 Static Pressure 7001

11.7.0 Differential Pressure | 7002

11.3.3 Temperature 7003

11.7.19 Flow Rate 7004

11.7.21 Today’s Volume 7005

11.7.23 Yesterday’s Volume 7006

: Operate  View Window Help

iE o o M & L @

1
oy
»

= TOTALFLOW =
= Commurnications Setup || Advanced | Register Maps | Statistics
Totalflow - TCP
Totalflow - USE
MMI Serial - COMD
TF Remote - COM1
Spare - COM2
1jO Interface
& Flow Meastrement Map Files Register Type Registers
Setup
Analysis Float - Register
¥
Digital Outputs Map Type 7001 11.7.0
Mo Flow 7oz 11.3.0
Display List b 7003 1132
Holding Registers Map Start 7004 11.7.18
Operations 7001 Toos 11.7.21
7005 11.7.23
+ Registers
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A.4  Fisher ROC 8 Series
To configure the ROC unit you will need the RocLink 800 application provided by Emerson

Process Management at http://www.emersonprocess.com

Better People

A4l ROC 800Wiring Diagram
142 | r1s O J54 S EIC 154
™D (SH— Emo A 160 5
123 123
as O J6oN | RTU5100 O Jeo [
RxD (S Auxiliary Ports O
GND @—I:i; (Auxiliary 1 Depicted) N (ST
[o Green O
O \l Red *]
CPU [o2 Black Q
ETHERNET
RS-485 Q
FISHER
ROC 800
LED (]
) <[ G
g & ° G
2 v [] O
z O
é [% CcoM O
RESET @
£ ROC 800
B RS-485 Module
5 G
x € Wiring Table RS-232
3 2 O RTU 5100 ROC 800 Series
4 /] O RTU 5100 Function RS-232
wo| 3 142, 162, or 166
N Pin 2 TXD Pin1
Q Pin 4 RXD Pin 2
Pin 5 GND Pin 5
] ROC 800 Wiring Table RS-485 Half Duplex
Primary Module RTU 5100 ROC 800 Series
RTU 5100 Function RS-485
J42, )62, )66, or J44
Pin1 B Pin 2
Pin 2 A Pin1
Pin 5 GND Pin5
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A.4.2 RTU5100 Configuration using the Keypad Display Terminal

1. Configure the RTU5100 auxiliary port for FCU as illustrated in sections 3.6.4 and 3.6.5.
2. From the KDT, press Menu/ES®utton and press the F4key to enter the Setup menu.
3. Choose the Setup the FChption, followed by the Setup FCU Parametergtion.
4. Set one of the following configurations
ROC 800 Turbine Configuration (Typical)
FCU Type Fisher (Type 2) Prefix/Postfix Count 002
FCU Address Enter theROQGaddress Prefix/Postfix Byte 000
COMM Setup 024 Base Grp Reg 0000
COMM Mode RTU DP Reg # 601
Scan Time 3 LP Reg # 601
Scan Timeout 29 LT Reg # 602
FCU Data Type | Float Rate Reg # 603
Swap Type Both Cur Vol Reg # 604
Slave Device Yes Prev Vol Reg # 605
Is FCU Present Yes FCU Rate Unit MCFD
ROC 800 Orifice Configuration (Typical)
FCU Type Fisher (Type 2) Prefix/Postfix Count 002
FCU Address Enter theROQGaddress Prefix/Postfix Byte 000
COMM Setup 024 Base Grp Reg 0000
COMM Mode RTU DP Reg # 600
Scan Time 3 LP Reg # 601
Scan Timeout 29 LT Reg # 602
FCU Data Type Float Rate Reg # 603
Swap Type Both Cur Vol Reg # 604
Slave Device Yes Prev Vol Reg # 605
Is FCU Present Yes FCU Rate Unit MCFD
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A.4.3 Fisher ROC
Use ROCLINK 800 to connect to the ROC 809.

From the ROGnen
Choose the Comm
Use the configurati
5. Click Apply.Click O

Comm Ports : |3 - COMMZ2 -

PwNPE

Revision 2
809 Communication Parameters

u, select Comm Ports.

port being used from the menu.
on from image below.

K.

Tag: |COMMZ

Generall Mndem] SHBX] Store&Forwardl Diagnostics]

Comm Type: |R5-232

EBaud Rate Parity Data Bits Stop Bitz— KeyOn Delay :
300 " B00 * Mone 7 1 0.m Secs
1200 2400 " Even (o] 2 Kep 0f Dielay
" 4800 + 3600 " Odd oo Gecs
192K O 384K
" B7EK

BRG: 1
Part Ovrer

" ROC Plus Pratocol/Modbus Slave
" ROC Plus Protocol Only

& Modbus Slave Only

" Modbus Master

D5 800

" LCD

-

-

" User Program 1
" User Program 2
" User Program 3
" User Pragram 4
" User Pragram 5
" User Pragram B
" User Pragram 7
" User Pragram 8

[#] Update | ¥ oK |2

A4.4 Fisher ROC

2 ey |
809 Modbus Configuration

1. From the Configuremenu, choose Modbus then Configuration

2. Choose the Comm
3. Choose Most Sign

port being used from the menu.
ificant Byte First

4. Click Apply. Click OK

General l Scale Yalues l

Carnmn Port Caomm Mode
3 - COmp2 - ol

" ASCH
Slave Mode

Exception Status ;|0

I azter Mode
Start Polling : [

Starting Request : 0
Mumber of Requests - |0

Continuous Polling
(" Enabled {* Digabled

Request Delay 0o Sec

Bute Order
~ )

Ewent Logging
{* Enabled
" Dizabled

Timeout : |30 Seconds
Retries: |2

onds

Update | ¥ OK | X Cancel

! Apply
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2.

Revision 2

Fisher ROC 809 Modbus Register Configuration
From the Configuremenu, choose Modbusand then Ragisters
Enter the information in the table below.
3. Assign the entered registers to the Comm port being used. Be sure to choose the
proper Turbine or Orifice Meter if there is more than one being controlled by the device.

A miomm
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4. Click Apply: Click Update
ROC 800 Turbine Meter
Starting Register | Ending Register | Point Type | Parameter | Indexing Conversion
601 601 115 16 Parameter | O
602 602 115 18 Parameter | O
603 603 116 0 Parameter | O
604 605 116 12 Parameter | O
ROC 800 Orifice Meter
Starting Register | Ending Register | Point Type | Parameter | Indexing Conversion
600 600 113 26 Parameter | O
601 601 113 28 Parameter | O
602 602 113 30 Parameter | O
603 603 114 0 Parameter | O
604 605 114 19 Parameter | O
Paint Type Logical Mumber Parameter
Undefined Al ORF 1 - Orifice 1 - Specific Heat Ratio S
91 - Swstem Variables - Lowe DP Cutoff
92 - Logon Parameters - Stacked DP
33 - License Key Information - High DP Setpoint
95 - ROC Cornm Ports - Low DPF Setpoint
33 - Soft Point Parameters -Low DF TLP
99 - Configurable Opcode -DPTLP
100 - Power Control Parameters - [
108 - Sypztem Analog |nputs
110 - FID Control Farameters

3 - Orifice: Meter Bun Configuration

[~ Show &ll Point Types and Parameters

- Orifice Meter Run Walues
115 - Turbine Meter Run Configuration 31 - Static Pressure Deadweight Calibrator
116 - Turbire Meter Run Walues 32 - Differential Prezzure Deadweight Calibrator
117 - Modbus Configuration Parameters 33 - Calibration *eights Gravitational Accelerat
118 - Modbuz Regizter to TLP Mapping 34 - Uszer Canection Factar
113 - Modbus Event, &larm, and History T2 % 35 - Differential Meter Type e’

|ORF 1. CURDP

FL

Table : |1 -

Tag: |FegMap 1|

v 0k | * Cancel |

2913 Specialty Drive ¢ P.O. Box 130158 < Tyler, TX 75713-0158 + Phone: 903-561-4851 -
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Index | Start Register [ End Register Device Parameter(s] Indexing Conversion Comm Port
1 |EOO EO0 ORF 1. CURDP Parameter |0 COMP2
2 |EM B0 ORF 1, CURSF Parameter |0 COMPM2
3 |E0OZ B02 ORF 1. CURTMP Parameter |0 COMPM2
4 |EB0O3 B03 ORFY 1, FLOWDY Parameter |0 COMPM2
5 |&04 B05 ORFY 1, FLOTDY Paint I COMM2
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A.5 Fisher ROC103

A5.1 ROC 103 Wiring Diagram

CoMm

Fisher ROC 103

OO0bOoOOOObL | |OOOOO0O
2

RTS
NC ~
NC %
Ne ©
coM -
B+ g A (o—
COM o B G_ |
o * O 1
ERE; 8
gand
=Black o] % + O
@) O
L]V
RS232 Mode RS485 Mode Black—
142 | r1s O 82| g (o
™o (G RTU5100 +G
as Ol | s Auxiliary Ports O jgg!ﬂ
Rx0 (S jggw (Auxiliary 1 Depicted) O 123
ano (= se0 ] GND (A se9 [
Wiring Table RS-232
RTU 5100 ROC 800 Series
RTU 5100 Function RS-232
J42, )62, or J66 com2
Pin 2 TXD Pin 3
Pin 4 RXD Pin 1
Pin 5 GND Pin 7
Wiring Table RS-485 Half Duplex
RTU5100 ROC 800 Series
RTU 5100 Function RS-485
142,162, )66, or J44 CcCoOM1
Pin 1 B Pin 2
Pin 2 A Pin1
Pin 5 GND Pin 7 (COM2)
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A.5.2 RTU5100 Configuration using the Keypad Display Terminal

1. Configure the RTU5100 auxiliary port for FCU as illustrated in sections 3.6.4 and 3.6.5.
2. From the KDT, press Menu/ES®utton and press the F4key to enter the Setup menu.
3. Choose the Setup the FChption, followed by the Setup FCU Parametergtion.
4. Set the following configuration.
ROC 800 Turbine Configuration (Typical)
FCU Type Fisher (Type 2) Prefix/Postfix Count 000
FCU Address Enter theROQGaddress Prefix/Postfix Byte 000
COMM Setup 024 Base Grp Reg 0000
COMM Mode RTU DP Reg # 300
Scan Time 1 LP Reg # 301
Scan Timeout 7 LT Reg # 302
FCU Data Type | Float Rate Reg # 303
Swap Type Both Cur Vol Reg # 304
Slave Device Yes Prev Vol Reg # 305
Is FCU Present Yes FCU Rate Unit MCFD
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A.5.3 Fisher ROC 103 Communication Parameters
Use ROCLINK 800 to connect to the ROC 103.
From the ROGnenu, select Comm Ports.

Choose the Comm port being used from the menu.
Use the configuration from image below.

PwNPE

5. Click Apply: Click OK

Comm Ports ||
General l REX ]
Baud Rate Parity Diata Bits
* Maone 7
" g00 " Ewven " g
" 1200 " Odd
2400
" 4800
{+ 9500
192K
Keyw On Delay : An] Seconds
F.ew OFf Delay : 0m Seconds

Walid Receive Ctr: |1
Idle Time : ] Milizeconds

Revision 2

Tag: |Comm1

Stop Bits
1
2

Comm Board : Installed

Copy | |

update | v 0K | K Cancel |

A5.4 Fisher ROC 103 Modbus Configuration
1. From the Configuremenu, choose Modbus then Configuration

2. Choose Most Significant Byte First.

3. Click Apply. Click OK.

i____@_@_r_]p_[g___ Scale Values ] History Access Hegisters]

Status : |OK

todbus Type Log Modbusz Events
O ASCI " Digabled

= RTU (+ Enabled

EFM Modbus Date/Time Registers
" Disabled Date Register ; | 7046
(¢ Enabled Time Register | 7047

Buyte Order
" Least Significant Byte First
(+ Mozt Significant Byte First

Better People

Update | ¥ Ok | X Cancel |
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A.5.5 Fisher ROC 103 Modbus Register Configuration
1. From the Configuremenu, choose Modbusand then Registers
2. Choose Function 34rom the list.

3. Enter the information in the table below.

4. Click Apply Click Update

Starting Register | Ending Register | Point Type | Parameter | Indexing Conversion
300 302 46 51 Parameter | 0
303 304 47 0 Parameter | 0
305 306 47 36 Parameter | 0
307 307 47 37 Parameter | O
Fuoint Type Logical Murmber Parameter

3 - Analog Inputs Pl AGAHEW 1 - keter §1 - CEHb - n-Hexane ~
7 - AGA Flow Parameters B 36 - CYHIE - n-Heptane B
8 - History Parameters A7 -CBH18 - n-Octane
10 - AGA Flow Calculation Values 38 -CH20 - n-Monane
12 - Clock, 39 - C10HZ2 - n-Decane
13 - Flags 40 - 02 - Dwpgen
14 - Comm Puorts 41 - C0O - Carbon Monoxide
15 - System Variables 42 -H2 - Hydrogen
16 - FST Registers 43 - Low hw Cutaff | Static K Factor
17 - Soft Point Parameters 44 - High hw Setpoint
19 - Databaze Parameters 45 - Low hw Setpoint
41 - Bun Parameters - 46 - Enable Stacked hw 2,
42 - Extra Run Parameters 47 - Low hw TLP
43 - Uzer List Parameters 48 - hw TLP | Uncomected Flow Rate TLF
44 - Power Control Parameters 49 - PfTLP
45 - Meter Calibration and 5ampler A0 - TETLF
E - Meter Configuration Parameters - by | Unic

[ Show All Point Types and Parameters

\AGANEW 1, CUR DP IFL [rhw

Function Index : | SR EN e lahe) Function Mame : |Function 34

Starting Ending Device

Feqister Fieqister Parameter(z) Ihdexing Conversion
1 [a00 |30z BGANEWT.CURDP | ¢ Foint & Paam | [0
2 |30z |304 |FLiwNE' 1, FLOWD'Y J  Faint & Paam | [0
3 [a08 305 [FLWNEWT.FLOTDY .| |© Poit & Paam | [0
4 [a07 (307 [FLWNEWTLFLOYDY .| |C Point & Paam| [0
5 [0 [ Undefined | % ot ¢ Paam | [0
3 |IZI |D |Undefined J @ Point © Param ,U_
7 |0 |0 |Undefined J * Paint " Param ’U_
3 o [ [Undefined | | Foint © Paam | [0
3 o [ [Undefined | | Foint © Paam | [0
10 [0 [ [Undefined | | Point © Paiam | [0
7 o [ [Undsfined | % Point © Paam | [0
12 [0 [ Undefined | % ot ¢ Paam | [0
13 |0 |0 |Undefined J * Paint " Param ,U_
14 |0 |0 |Undefined J * Paint " Param ’U_
15 [o [ [Undefined | | Foint © Paam | [0

Update | ¥ 0K | K Cancel | |
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A.6 Fisher ROC 407

To configure the ROC unit you will need the RocLink for Windows application and the Modbus
Protocol Applications Master Media (W68078 2.00) provided by Emerson Process Management
at http://www.emersonprocess.com

A.6.1 ROC 407 Wiring Diagram
a2 | r1s O 154 142 | ris O 154
X0 (SH— E jgg ™ (3 ﬁ 123
crs O comm ] RTU5100 cs O Jeoll |
RO (S+— Auxiliary Ports XD (H—1
GND (A (Auxiliary 1 Depicted) GND (A1
1] O
q Fisher 407
e Communications
Module
—G‘reen—n [o Green—
~Red — O—————Red—
—Black 0 S—Black=
COoM1
ORUXGIONCIOIONL) oodbodbooOod
COoM2
00O 0000 O OO0 O0OIIOOOIIOOOIIOOOIIO OO
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A.6.2 RTU5100 Configuration using the Keypad Display Terminal
1. Configure the RTU5100 auxiliary port for FCU as illustrated in sections 3.6.4 and 3.6.5.
2. From the KDT, press Menu/ES®utton and press the F4key to enter the Setup menu.
3. Choose the Setup the FChption, followed by the Setup FCU Parametergtion.
4. Set the following configuration.

ROC 800 Turbine Configuration (Typical)

FCU Type Fisher (Type 2) Prefix/Postfix Count 000
FCU Address Enter theROQGaddress Prefix/Postfix Byte 000
COMM Setup 024 Base Grp Reg 0000
COMM Mode RTU DP Reg # 300
Scan Time 1 LP Reg # 301
Scan Timeout 7 LT Reg # 302
FCU Data Type | Float Rate Reg # 303
Swap Type Both Cur Vol Reg # 304
Slave Device Yes Prev Vol Reg # 305
Is FCU Present Yes FCU Rate Unit MCFD

A.6.3 Connecting to the ROC 407
1. Start ROCLink for Windows and log into the meter (Default User Name: LOJ| Password:
1000
2. Connect to the ROC 407. (Default Address: 1, ROC Group: 2)
3. Right click and choose Opento alter the defaults or double click the shortcut to connect
using the defaults.
o [B ROC Rk
TR OC COMML
" ROC COMMZ
& Mo{ROC Address = 1, ROC Group = 2
& Mew Groupl
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A.6.4 Installing a Modbus Driver to the ROC 407
. On the Utilities menu choose Download User Programs.
Select the Choose Files button.

PwNPE
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Locate the extracted Modbus Protocol Applications Master Media (W68078 2.00)
Select FBMB1_05.HO0Gr FBMB2_05.HOdepending on which COM port you are using

for communications between the RTU5000 and the ROC 407 and click Open.

5. Click the Download button. Click Close when finished.

User Programs Installed In ROC
Uszer Program #1 User Program Mame and Yersion :

MODEUS COMMZ  WESD77.012 2.00b,COMM 2

Statuz : Code : Data:
0N Start &ddress © 23000 Start Address: 7000
End Address:  affff End Address . FHff
Unuzed Memony Block (16K Bytes per block] Selected Uzer Program Files to Download
BO000--E3ff E4000--67f BE000--BhEf Be00--Bff

70000--7 3 74000--77 fff F000--7hiEf a0000--23fff
a4000--a7 fff bO000-b3ftf b4000--b7 it bE000--bbftf

be000--bfff cO000--c:3iff c4000--c:7iff cB000--chfff
ce000--cffff d2000--dbftf de000--dffef

< »

| @Qhoose Files... | @ Clear | & TumOn | & TumOff | ¥ Close |

A.6.5 ROC 407 Malbus Config

Double click the #1 entry.

PonNPR

Modbuz Config COMZ2 =

ASCI =0:RTU =1: 'l— HI Float Scale 2 ,07
Byte Order 1=MSE 135t ’l— LD Float Scale 2 '07
Host Enable = 1: ’D— HI Flaat Scale 3 '07
Log Data 1 =‘es: ’D— LD Float Scale 3 '07
Init temary = 1: ID— HI Float Scale 4 ,07
Port Switch En = 1: ’D— LO Float Scale 4 '07
DCD=0,D1=15PT=2 'D— HI Float Scale & ,07
Maodbus Baud Rate ’W LO Float Scale 5 '07
Switch Baud Rate ’W HI Flaat Scale & '07
Input Data Start [10n LO Float Scale & '07
Output Data Start ’F HI Flaat Scale 7 '07
HI Integer Scale ’F LO Float Scale 7 '07
LO% Integer Scale ’D— HI Float Scale 8 '07
HI Flaat Scale 1 ’07 LO Float Scale 8 '07

LO Float Scale 1 ’07

Update | ¥ Cancel | | v Ok

Better People
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ROC 407 Modbus Function Code Config
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1. Expand the User Dataree, and then expand the Modbus Funct COMee.
Double click the #2 entry.

2.
3. Online 1, enter Start 300, End Addr: 307, Type: 10, Lgl#: 128
4,

Click Updateand then the Okbutton when complete.

Modbus Funct COM2 [ -

1 Start ’F
2 Start ’D—
3 Start ’D—
4 Start ’D—
5 Start ’D—
6 Start ’D—
7 Start ’D—
8 Start ’D—
9 Start ’D—
10 Start ’D—
A.6.7

TAGID [pumcT 2a

Endaddr (35
End Addr
End Addr
End Addr
End Addr
End Addr
End Addr
End Addr
End Addr
End Addr

T

Copy |

Type ,T Lol |123 Param |0 Con |0
Type 'D— Laltt |D Param |D Con |D
Type 'D— Laltt |D Param |D Con |D
Type 'D— Laltt |D Param |D Con |D
Type ID— Laltt |D Param |D Con |D
Type 'D— Laltt |D Param |D Con |D
Type 'D— Laltt |D Param |D Con |D
Type 'D— Laltt |D Param |D Con |D
Type ID— Laltt |D Param |D Con |D
Type 'D— Laltt |D Param |D Con |D
| x Eancel| | v Ok

ROC 407 Comm PortCommunications Config
1. Expand the Systentree, and then expand the Comm Portree.

2. Double click the Comm port desired for communications between the RTU5000 and the
Fisher ROC 407.

3. Select Baud Rate: 9600, Parity: None, Data Bits: 8, Stop Bits: 1,0R&%led, Key On
Delay: 0, Key Off Delay: 0, Valid Receive Counter: 0, RTS/CTS Handshaking: Disabled

4. Click Updateand then the OKbutton when complete.

General l Modem] todbus Host Parameters]

Pt ; _ - Comm Taa: |Carnm 2
Baud Rate Parity DataBits Stop Bits REX Mode
£ 300 # Mone | | 7 & 1 " Enabled
~
(" 600 Even | &g 2 @ Disabled
1200 " 0dd
r
< 2 Store and Forward Port
4800
& 9500 + Same Port
" Opposite Fort
™ 19.2K
Key On Delay Yalid Beceive Counter RTS/CTS Handzhaking
" Enabled
01 15114
Seconds # Disabled
ey Off Delay Comm Board
0.0 Seconds Inztalled
Copy | [#] Update | v 0K | x Eancel| |
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Appendix B Radio Configurations

The RTU5100 can use a wide array of communication devices for scada communication, FCU
communication, and direct wire replacement I/O. In this chapter, some of the available radio
configurations will be described.

B.1 Freewave FGR SeriesRS485

This section describes the process for using a FreeWave FRG series radio as an RS485
connection. Freewave FGR series radios do not transmit communication characteristics and
therefore the end device or host application does not require RS485 support. To configure the
Freewave unit you will need the Freewave Tool Suite application provided by Freewave at
http://www.freewave.com.

B.1.1 RS485Wiring Diagram s

Freewave Radio Bare Board

Connector
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Wiring Table RS485 Half Duplex
O O O O O O O Freewave Bare
@ @ @ - RTU 5100 Board Function
Pin1 | 1a2,162,166,0r 144 | Connector
~Gre Green= Pin 1 Pin5 &7 B (BUS +)
=Purpl Wire Solice Yellow - -
ire Sp O——Black— Pin 2 Pin9 & 10 A (BUS -)
142 ~Red Pin 5 Pin4 or6 GND
BG Blue—
A(= ;
3 Ejzg RTUS5100 Freewavcé::::;lzire Board
O 2 Auxiliary Ports
GND(S 369 [ M (Auxiliary 1 Depicted) ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
Wiring Table RS485 Full Duplex S Pin1
), Grey=—
i : (e, Purple—
Function |RTU 5100 Function |Bare Board
142,162, J66, or J44 Connector Ja2 ? sreen=
H ; ; i TX+ G_r\_r\d Yellow
X+ Pin 1 RX+ Pin 7 1
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B.1.2 Freewave Radio Configuration

The Freewave FGR Series radio must have a specific configuration set to successfully
communicate using the RS485 method. For all other settings and how to configure the
radio for use in a radio network, please consult the Freewave user manual for the model
radio in use.

1. Connect to the Radio using the Diagnostics cable and read the current configuration.

2. On the Baud Rate tab, set the Serial Interface to RS485 and the Turn Off Delay to 4.

Device Information | (0) Operation Mode | (1) Baud Rate | (2) Call Book | (3) Transmission Characteristics | (5) MultiPoil 4 P ¥
Baud Rate 9500 [+| Data Parity & -Mone-1 [=]
Modbus RTU ] [«| Serial Interface Im g
Turn On Delay 0
Turn Off Delay |4 | Flow Cantral Mone [=]
Use Break to Access Setup Disabled [«]

3. Onthe Multipoint Parameters tab, set the Master Packet Repeat option to 3.
4. Program the radio after configuring any other settings needed by the radio network.

(0} Operation Mode | (1) Baud Rate | (2) Call Book | (3) Transmission Characteristics {5] MultiPoint Parameters E[Eiljni* L

Repeaters Enabled [»]| Master Packet Repeat |3
Max Slave Retry [«] Retry Odds ‘
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