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SECTION 1 – GENERAL INFORMATION 

This section describes the FloBoss™ 103 Flow Manager, part of the family of FloBoss flow computers 
manufactured by Emerson Process Management.  It focuses on function and electronics. 
 
This section contains the following information: 

Section          Page 

1.1 Product Overview        1-1 

1.2 Product Functions        1-7 

1.3 Product Electronics        1-12 

1.4 Additional Information       1-16 

1.5 FloBoss 103 Specifications       1-17 

1.1 Product Overview 

The FloBoss 103 is a 32-bit microprocessor-based Electronic Flow Computer.  The FloBoss 103 Flow 
Manager electronically measures, monitors, and manages gas flow for a single meter run using orifice 
plate (differential pressure) techniques.  This economical flow computer reliably and accurately 
performs gas flow calculations, temperature measurements, data archival, and remote communications 
with an optional communications card installed.  

The FloBoss 103 performs minute, hourly (periodic), daily, and minimum / maximum historical data 
archivals for standard history and a configurable time interval archival for extended history.  The 
FloBoss 103 is the perfect solution to electronically replace traditional paper charting.  The FloBoss 
records the corrected gas flow across an orifice plate, stores the data, and has the ability to send the 
data to a remote host.  

The FloBoss 103 computes gas flow for both volume and energy.  The FloBoss provides on-site 
functionality and supports remote monitoring, measurement, data archival, communications, and 
control.  The FloBoss design allows you to configure specific applications, including those requiring 
logic and sequencing control using a Function Sequence Table (FST).   

The FloBoss 103 provides the following components and features: 
♦ Weather-tight enclosure. 
♦ Termination Board. 
♦ 32-bit Processor Board. 
♦ Battery Charger Board. 
♦ Backplane Board. 
♦ 2 MB of flash ROM (Random Access Memory), which is field upgradeable. 
♦ 512K of battery backed-up RAM (Random Access Memory) storage. 
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♦ Integral Dual-Variable Sensor (DVS) for static pressure and differential pressure measurement 
using orifice metering. 

♦ Support for a three-wire 100-ohm Resistance Thermal Detector (RTD) input. 
♦ Internal lead-acid batteries (optional). 
♦ Local Operator Interface (LOI) port – EIA-232 (RS-232). 
♦ EIA-485 (RS-485) Comm 1 port. 
♦ Communications card using EIA-232 (RS-232), dial-up modem, or spread spectrum radio on 

Comm 2 port (optional). 
♦ Extensive applications firmware. 

Physically, the FloBoss 103 consists of a termination board with or without optional I/O points, RAM 
battery backup board, optional Comm 2 communications card, processor board, charger board, 
backplane board, and optional display housed in a compact, weather-tight case.  The FloBoss is 
packaged in a NEMA 4 windowed enclosure that mounts on a pipestand or to an orifice plate via a 
three or five valve manifold.  The aluminum enclosure protects the electronics from physical damage 
and harsh environments.  Refer to Figure 1-1, Figure 1-2, and Figure 1-3. 

The enclosure is fabricated from die-cast aluminum alloy with iridite plating and paint.  The NEMA 4 
enclosure protects the electronics from physical damage and harsh environments.  The caps at either 
end of the enclosure can be unscrewed to allow field maintenance.  The FloBoss has two ¾-14 pipe 
threaded holes for field conduit wiring, and communications.  The DVS flange also has bracket holes 
that allow the enclosure and DVS to be mounted on a pipestand or mounting bracket. 

 
 

Figure 1-1.  FloBoss 103 Flow Manager – LCD 
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Figure 1-2.  Inside the FloBoss 103 Enclosure 

 
 

Figure 1-3.  Wiring Terminals 
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1.1.1 Hardware 
The backplane board provides the power regulation, the routing of the signals to the termination 
board, the processor board, the backup battery board, the optional communications board, the Dual-
Variable Sensor (DVS), and the battery charger board. Refer to Figure 1-2. 

The termination board provides connections to the field wiring and is located in the terminal side of 
the explosion proof housing.  Refer to Figure 1-3.  Connections include the power supply, Local 
Operator Interface (LOI) communications, Comm 1 EIA-485 (RS-485) communications, optional 
Comm 2 EIA-232 (RS-232) or dial-up modem communications, RTD wiring, and the I/O field wiring.  
The termination board provides surge and static discharge protection for the field wiring.  Electronics 
include the RTD circuits and the final I/O drivers/receivers.  The radio interface board mounts to the 
termination board.  The termination board also serves as an interface to the backplane board in the 
electronics portion of the enclosure. 

The 32-bit processor board contains the processor, memory (static RAM, Flash EEPROM, and boot 
ROM), Local Operator Interface (LOI) EIA-232 (RS-232) communications driver, Comm 1 EIA-485 
(RS-485) communications driver, the reset controller, and the real-time clock.  The functions for the 
I/O of analog conversion originate on the processor board.  The processor board, also called the 
central processor unit (CPU), provides the Serial Peripheral Interface (SPI) buss, the Liquid Crystal 
Display (LCD) drivers, the Dual-Variable Sensor (DVS) control, and the optional I/O termination 
points control.   

The microprocessor has low-power operating modes, including inactivity and low battery condition.  
The FloBoss comes standard with 512KB of built-in, static random access memory (SRAM) for 
storing data and history.  The FloBoss also has 2 MB of programmable read-only memory (flash 
ROM) for storing operating system firmware, applications firmware, and configuration parameters. 

The charger board controls the charging of the internal batteries, if installed.  The batteries are three 
D-size lead-acid batteries providing 2.5 Amp-hours of current at 6.2 volts nominal.  The charger board 
also serves as the interface to the optional LCD assembly, as well as supporting the On/Off and 
Norm/Reset jumpers.  

A backup battery provides backup power for the Static RAM and the Real-Time Clock.  This battery 
is field replaceable.  Under normal conditions, the battery has a functional life in the excess of five 
years. 

The Dual-Variable Sensor (DVS) measures static pressure and differential pressure for orifice flow 
calculation by converting the applied pressure to electrical signals and making the readings available 
to the processor board.  The DVS housing fastens to a flanged adapter, which, in turn, mounts with 
four bolts to the bottom of the enclosure.  The DVS cable connects into the backplane board.  Refer to 
Section 5, Dual-Variable Sensor. 

An RTD temperature probe typically mounts in a thermowell on the meter run.  The RTD measures 
the flowing temperatures under a constant current drive.  RTD wires should be protected either by a 
metal sheath or by conduit connected to a liquid-tight conduit fitting on the enclosure.  The RTD 
wires connect directly to the RTD connector on the termination board inside the enclosure.  Refer to 
Section 6, Input/Output and RTD. 
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The built-in inputs and outputs (I/O) on the FloBoss consist of a port for a Dual-Variable Sensor 
(DVS) and a 2 or 3-wire 100-ohm Resistance Thermal Detector (RTD) input interface.  Three 
diagnostic analog inputs (AI) monitor the battery voltage, logical voltage, and enclosure/battery 
temperature.  Refer to Section 6 for more information. 

The Local Operator Interface (LOI) port provides for a direct, local link between the FloBoss and a 
personal computer (PC) through a Local Operator Interface Cable using EIA-232 (RS-232) 
communications.  With the PC running ROCLINK software, you can configure the functionality of 
the FloBoss and monitor its operation.     

The Comm 1 allows for EIA-485 (RS-485) serial communication protocols.  The optional EIA-232 
(RS-232) or dial-up modem communication card activates Comm 2.  Refer to Section 4, 
Communication Cards. 

The I/O parameters, DVS inputs, flow calculations, power control, security, and FST programmability 
are configured and accessed using ROCLINK 800 software.  Refer to ROCLINK 800 User Manual 
(Form A6121) for details concerning software capabilities. 

1.1.2 Firmware 
The firmware contained in flash ROM on the termination board, determines the functionality of the 
FloBoss and includes:  

♦ 1992 AGA-3 flow calculations (with user-selectable AGA8 compressibility Detail, Gross I, or 
Gross II) for a single meter run. 

♦ Memory logging of 240 alarms and 240 events. 
♦ Archival of minute data from the last 60 minutes for up to 35 points (Standard History). 
♦ Archival of 35 days of hourly data for up to 35 points (Standard History). 
♦ Archival of 35 days of daily data for up to 35 points (Standard History). 
♦ Archival of Min / Max historical data for today and yesterday (Standard History). 
♦ Archival of 5040 entries for up to 15 points at user-specified interval (Extended History). 
♦ Power control (wake up on ring) on optional internal modem. 
♦ Logic and sequencing control using a user-defined Function Sequence Table (FST). 
♦ Closed-loop (PID) control capabilities (requires optional I/O termination points). 
♦ Communications based on the ROC protocol or Modbus slave, or optional host, (ASCII or 

RTU) protocol for use with EFM applications. 
♦ Alarm call-in to host for Spontaneous-Report-By-Exception (SRBX). 
♦ User level security. 
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1.1.3 Options and Accessories 
The FloBoss 103 supports the following options and accessories:  

♦ Communication cards for either EIA-232 (RS-232), dial-up modem, or spread spectrum radio 
communications. 

♦ 4 Input/Output (I/O) termination points. 
♦ Local Operator Interface (LOI) cable. 
♦ Liquid Crystal Display (LCD) with two-line alpha-numeric viewing. 
♦ Solar panel mast assembly. 
♦ Blank plate for use when no DVS is required. 

Plug-in communication cards allow you to customize the FloBoss installation for most 
communication requirements.  Optional communication cards provide the ability to send and receive 
data. 

One of the following card types can be accommodated: 
♦ EIA-232 (RS-232) for asynchronous serial communications. 
♦ Dial-up modem for communications over a telephone network. 

♦ Spread Spectrum wireless radio communications. 

Refer to Section 4, Communication Cards. 

The local operator interface (LOI) port provides for a direct, local link using a Local Operator 
Interface Cable between the FloBoss and a personal computer.  With the personal computer running 
ROCLINK 800 software, you can configure the functionality of the FloBoss and monitor its 
operation.   

The optional Liquid Crystal Display (LCD) provides the ability to view data and configuration 
parameters while on site without using the local operator interface (LOI) and a PC.  The LCD display 
plugs into the battery charger board and is visible through the window on the front of the FloBoss.  
The LCD can be rotated 90° in either direction.  The LCD two-line display shows one line for a value 
and the other line for a five-character alphanumeric description of the value.  The display operates 
from the internal 3.3 Volt supply.  Through this display, you can view predetermined information 
stored in the FloBoss.  Up to 16 items can be defined for display.  The display automatically cycles 
through the configured list of items displaying a new value approximately every three seconds.  

An external solar panel can be installed to recharge the backup batteries; it connects to the CHG+ / 
CHG- inputs on the termination board.  An integral solar panel (2 W or 5 W) is available from the 
Flow Computer Division of Emerson Process Management; it will connect directly to the charger 
board assembly.  Circuitry on the battery charger board monitors and regulates the charge based on 
battery voltage, charging voltage, and temperature.  The FloBoss requires a minimum 8-volt 200 mA 
solar panel. Refer to Section 2, Using the FloBoss 103. 



FloBoss 103 Instruction Manual 

Rev 12/03 General Information 1-7 

The expansion input/output (I/O) termination points provide additional inputs and outputs for 
expanded monitoring and control applications.  I/O includes an analog input (AI), an analog output 
(AO), discrete input (DI), and discrete output (DO).  The DO circuitry is optically coupled to help 
isolate the processor board from the output device.  I/O can be used to drive a sampler or odorizer, 
open a valve, or monitor an additional analog input.  The AO permits current or voltage control.  
Refer to Section 5, Input/Output Termination Points. 

1.1.4 FCC Information 
This equipment complies with Part 68 of the FCC rules.  On the termination board is a label that 
contains, among other information, the FCC certification number and Ringer Equivalence Number 
(REN) for this equipment.  If requested, this information must be provided to the telephone company. 

The REN is used to determine the quantity of devices that may be connected to the telephone line.  
Excessive RENs on the telephone line may result in the devices not ringing in response to an 
incoming call.  Typically, the sum of the RENs should not exceed five (5.0).  To be certain of the 
number of devices that may be connected to a line (as determined by the total RENs), contact the local 
telephone company. 

If this equipment, dial-up modem, causes harm to the telephone network, the telephone company will 
notify you in advance that temporary discontinuance of service may be required.  But if advance 
notice isn’t practical, the telephone company will notify the customer as soon as possible.  Also, you 
will be advised of your right to file a complaint with the FCC if you believe it necessary. 

The telephone company may make changes to its facilities, equipment, operations or procedures that 
could affect the operation of the equipment.  If this happens the telephone company will provide 
advance notice so you can make the necessary modifications to maintain uninterrupted service. 

If trouble is experienced with this equipment, dial-up modem, for repair or warranty information, 
please contact Emerson Process Management, Flow Computer Division (641) 754-3923.  If the 
equipment is causing harm to the telephone network, the telephone company may request that you 
disconnect the equipment until the problem is resolved. 

1.2 Product Functions 

This section describes the functions of the FloBoss 103, most of which is determined by firmware.  
The features and applications provided by the firmware, which must be configured by using 
ROCLINK 800 software, include: 

♦ Flow calculations for an orifice meter. 
♦ Extensive historical data archival. 
♦ Memory logging of 240 alarms and 240 events. 
♦ Security with local and remote password protection. 
♦ Logic and sequencing control using a user-defined FST program. 
♦ Spontaneous-Report-by-Exception (SRBX) capability. 
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1.2.1 Flow Measurement 
The primary function of the FloBoss 103 is to measure the flow of natural gas through an orifice in 
accordance with the 1992 American Petroleum Institute (API) and American Gas Association (AGA) 
standards.   

The primary inputs used for the orifice metering flow measurement function are differential pressure, 
static pressure, and temperature.  The differential and static pressure inputs, which are sampled once 
per second, come from the Dual-Variable Sensor.  The temperature input, which is sampled and 
linearized once per second, comes from an RTD probe. 

1.2.1.1 1992 Flow Calculations for Orifice Metering 
The 1992 flow calculation is in accordance with ANSI/API 2530-92 (AGA Report No. 3 1992), API 
Chapter 14.2 (AGA Report No. 8 1992 2nd printing 1994), and API Chapter 21.1.  The 1992 flow 
calculation may be configured for either Metric or English units. 

Flow Time 
The differential pressure stored for each second is compared to the configured low flow cutoff.  If the 
differential pressure is less than or equal to the low flow cutoff or the converted static pressure is less 
than or equal to zero, flow is considered to be zero for that second.  Flow time for a recalculation 
period is defined to be the number of seconds for which the differential pressure exceeded the low 
flow cutoff. 

Input and Extension Calculation 
Each second the FloBoss 103 stores the measured input for differential pressure, static pressure, and 
temperature and calculates the Integral Value (IV).  IV is the square root of the absolute upstream 
static pressure times the differential pressure. 

Flow time averages of the inputs and the IV over the configured calculation period are calculated, 
unless there is no flow for an entire calculation period.  Averages of the inputs are recorded to allow 
monitoring during no flow periods. 

Instantaneous Rate Calculations 
The instantaneous value of the Integral Value(IV) is used with the previous calculation period’s 
Integral Multiplier Value (IMV) to compute the instantaneous flow rate.  The IMV is defined as the 
value resulting from the calculation of all other factors of the flow rate equation not included in the 
IV.  The instantaneous flow rate is used with the volumetric heating value to compute the 
instantaneous energy rate. 

Flow and Energy Accumulation 
The averages of the differential and static pressure, temperature, and sum of the IV are used with the 
flow time to compute the flow and energy over the calculation period.  The flow and energy are then 
accumulated and stored at the top of every hour.  At the configured contract hour, the flow and energy 
are then stored to the Daily Historical Log and zeroed for the start of a new day (contract hour). 
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1.2.2 History Points 
History is saved to 2 databases: Standard and Extended History.  The number of entries/logs available 
to Standard and Extended History is configurable. 

The Standard history archives up to 35 points (8 are pre-configured) of min/max, minute, hourly and 
daily values.  The min/max values are from today and yesterday; the minute values are from the last 
60 minutes; the hourly values are from the last 35 days; and the daily values are from the last 35 days.   

The Extended History database creates 1 entry for up to 15 points at a user-specified interval (see 
Specifications table).  All the points in the Extended History will be logged at the same interval.  

The default setting for Extended history archives 4 points of 10-minute values (from the last 35 days).  
10-minute archiving provides a monitoring resolution similar to a chart recorder. 

The first eight history points are pre-configured for flow metering history and cannot be changed.  
They are as follows: 

1. Flowing Minutes Today (Accumulate archive type).  

2. Differential Pressure (Average).  

3. Static or Line Pressure (Average).  

4. Flowing Temperature (Average).  

5. IMV, Integral Multiplier Value, or C Prime (Average). 

6. Pressure Extension or IV, Integral Value (Average). 

7. Instantaneous Flow (Accumulate). 

8. Instantaneous Energy (Accumulate).  

History Point 2, History Point 3, History Point 4, and History Point 6 are all set up as an Average 
Archive Type that employs one of the following techniques:   

♦ Flow dependent time-weighted linear averaging (default). 
♦ Flow dependent time-weighted formulaic averaging. 
♦ Flow-weighted linear averaging. 
♦ Flow-weighted formulaic averaging.   

The Averaging Technique is selected by using ROCLINK 800 software.  The selected Averaging 
Technique is applied to the meter inputs.  Refer to the ROCLINK 800 Configuration Software User 
Manual (Form A6121). 

1.2.2.1 Minute Historical Log 
The FloBoss has a 60-minute historical log for every history point.  The Minute Historical Log stores 
the last 60 minutes of data from the current minute.  Each history point has Minute Historical Log 
entries, unless the history point is configured for FST-controlled logging. 
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1.2.2.2 Hourly Historical Log 
The FloBoss has a total of 35 days of hourly historical logs available for every history point.  The 
Hourly Historical Log is also called the Periodic database.  Normally, the Hourly Log is recorded at 
the beginning of every hour.  The exceptions are FST Minute and FST Second logging. 

The time stamp for periodic logging consists of the month, day, hour, and minute.  The exception is 
for FST Second logging, in which the time stamp consists of the day, hour, minute, and second. 

1.2.2.3 Daily Historical Log 
The FloBoss has a total of 35 daily historical logs for every history point.  The Daily Log is recorded 
at the configured contract hour every day with a time stamp that is the same as the Hourly Log.  Each 
history point has daily historical log entries, unless the history point is configured for FST-controlled 
logging. 

1.2.2.4 Min / Max Historical Log 
The Min / Max database displays the minimum and the maximum values for the database points over 
a 24-hour period for today and yesterday.  The Min / Max historical log can be viewed, but not saved 
to disk. 

1.2.2.5 Extended History Log 
The FloBoss has configurable archive times which, in turn, determine the number of entries.  The four 
default 10-Minute history points include differential pressure, static pressure, flowing temperature, 
and an auxiliary Analog Input.  

1.2.2.6 Alarm Log 
The Alarm Log contains the change in the state of any alarm signal that has been enabled for alarms.  
The system Alarm Log has the capacity to maintain and store up to 240 alarms in a “circular” log.  
The Alarm Log has information fields that include time and date stamp, alarm clear or set indicator, 
and either the Tag name of the point or a 14-byte detail string in ASCII format.   

In addition to providing functionality for appending new alarms to the log, the Alarm Log allows host 
packages to request the index of the most recently logged alarm entry.  Alarm logging is available 
internally to the system, to external host packages, and to FSTs.  Alarm Logs are not stored to the 
flash ROM during the Save Configuration function in ROCLINK 800 software.   

The Alarm Log operates in a circular fashion with new entries overwriting the oldest entry when the 
buffer is full.  The Alarm Log provides an audit history trail of past alarms.  The Alarm Log is stored 
separately to prevent recurring alarms from overwriting configuration audit data. 
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1.2.2.7 Event Log 
The Event Log contains changes to any parameter within the FloBoss made through the protocol.  
This Event Log also contains other FloBoss events, such as power cycles, cold starts, and disk 
configuration downloads.  The Event Log provides an audit history trail of past operation and 
changes. 

The system Event Log has the capacity to maintain and store up to 240 events in a circular log.  The 
Event Log has information fields that includes point type, parameter number, time and date stamp, 
point number if applicable, the operator identification, and either the previous, current parameter 
values, and either the Tag name of the point or a 14-byte detail string in ASCII format.   

In addition to providing functionality for appending new events to the log, the Event Log allows host 
packages to request the index of the most recently logged event entry.  Event logging is available 
internally to the system, to external host packages, and to the FST.   

Event Logs are not stored to flash ROM when Save Configuration is issued in ROCLINK software.  
The Event Log operates in a circular fashion with new entries overwriting the oldest entry when the 
buffer is full.  The Event Log provides an audit trail history of past operation and changes.  The Event 
Log is stored separately to prevent recurring alarms from overwriting configuration audit data. 

1.2.3 Security 
The FloBoss provides for security within the unit.  A maximum of 16 log-on identifiers (IDs) may be 
stored.  In order for the unit to communicate, the log-on ID supplied to ROCLINK 800 software must 
match one of the IDs stored in the FloBoss.  The Local Operator Interface port (Security on LOI) has 
security Enabled by default.  The Comm 1 and Comm 2 can likewise be configured to have security 
protection, but is disabled by default.   

1.2.4 Function Sequence Tables (FST) 
The FloBoss supports FST user programmability.  Two FST programs can be developed with a 
maximum length of 3000 bytes each (typically 300 lines of code).  The number of FST lines per 
execution cycle can be configured in ROCLINK 800 software.  The number set on the ROC > 
Information screen will determine both FST programs. 

The FST code resides in static RAM and is backed up to flash memory when the Save Configuration 
function is issued through ROCLINK 800 software.   

1.2.5 PID Control 
PID Control is available when the optional I/O termination points are installed.  PID (Proportional, 
Integral, and Derivative) functionality calculates both the Primary Control and Override Control 
change in output.  PID Control then selects which Control is to be used, based upon whether the High 
Override Type Select or Low Override Type Select is chosen and adjusts the Output control as 
necessary.  The Output of the PID functions can be implemented through an Analog Output (the 
FloBoss 103 does not have two Discrete Outputs). 
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1.2.6 Spontaneous-Report-By-Exception (SRBX) Alarming 
The SRBX functionality allows a communications port to be set up to enable the FloBoss to contact 
the host computer when specified alarm conditions exist.  To configure SRBX alarming, each comm 
port must have the SRBX parameter enabled, each point must have the alarming parameter enabled, 
and points must have the SRBX Set on Clear parameter set. 

1.2.7 Pass Through Communications 
Pass Through Communications allow the user to configure a FloBoss 103 to pass communications 
from one communication port to another port if the message is not intended for that ROC.  For 
example, a FloBoss 103 can be configured to have a radio connected to the LOI port and pass 
communication to other FloBoss 103 devices with addresses that are connected to the EIA-485 (RS-
485) comm port.  In another example, the communications would pass from a Dial-up modem in 
COM2 out the radio connected on LOI.  Many combinations are possible of Pass Through 
communications utilizing the LOI, COM1, and COM2 ports.  

� NOTE:  COM2 may only use a Dial-up modem if it is receiving Pass Through messages.  It 
cannot initiate phone calls to other field devices via Dial-up modem. 

1.2.8 Protocol Automatic Switching 
The FloBoss 103 has the capability to communicate with ROC or Modbus protocol.  With the 
standard version of FloBoss firmware, Modbus Slave is standard.  If you require Modbus Host, 
contact your local sales representative. 

1.2.9 User C Capability 
The FloBoss 103 has User C capability that allows special features to be written which can be loaded 
into the FloBoss 103 unit to enhance the function of the FloBoss 103.  User programs typically 
provide the ability to interface with alternate metering equipment, perform alternate calculation 
methods, or communicate with alternate protocols. 

1.3 Product Electronics  

This section describes the FloBoss 103 Termination Board.  For Communication Cards, refer to 
Section 4.  For the Dual-variable Sensor, refer to Section 5.  For I/O Termination Points, refer to 
Section 6.  

1.3.1 Termination Board Overview 
The Termination Board (Figure 1-3) components support the functionality of the FloBoss 103 and 
includes: 

♦ Local operator interface (LOI) EIA-232 (RS-232) terminations. 
♦ EIA-485 (RS-485) communications (Comm 1) terminations.  
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♦ RTD input terminations. 
♦ Optional I/O and terminations. 
♦ Remote charge terminations. 
♦ Optional Comm 2 terminations.  

1.3.2 Processor and Memory 
The FloBoss derives processing power from a 32-bit microprocessor.  The 32-bit CMOS micro-
processor features dual 32-bit internal data buses and a single 8-bit external data bus.  The unit can 
address up to 4 MB of memory, including high-speed direct memory access. 

The FloBoss has 512 KB of static random access memory (SRAM) for storing interrupt vectors, 
Proportional, Integral, and Derivative alarms, events, and history data.   

The FloBoss also has a 2 MB flash memory chip for storing the operating system factory code, 
configuration parameters, and user C programs.   

1.3.3 Liquid Crystal Display 
An optional two-line Liquid Crystal Display (LCD) panel mounts on the Battery Charger Board.   

The LCD allows you to view the current and past gas volumes on site without requiring a computer.  
The LCD provides you a visual indication of the status of the meter run by displaying the historical 
performance data to help ensure the health and integrity of your installation. 

The LCD panel remains on at all times when the power is applied in the valid operating range.  The 
panel cycles its display through a configured list of up to 16 parameter values, with the first seven 
being pre-configured.  The first three displays show values for time, date, and battery condition and 
cannot be configured.  The next five displays show certain flow parameters and are factory 
configured, but you may change their configuration. 

To configure the list of values for the LCD panel, refer to the LCD User List Setup procedure in the 
ROCLINK 800 Configuration Software User Manual (Form A6121). 

1.3.4 Communications Ports 
The FloBoss provides two standard and one optional communication ports: 

♦ Standard Operator interface port EIA-232 (RS-232) – LOI. 
♦ Standard EIA-485 (RS-485) Communications – Comm 1.   
♦ Optional EIA-232 (RS-232) or Dial-up Modem Communications – Comm 2.   
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1.3.4.1 Local Operator Interface Port – LOI 
The Local Operator Interface (LOI) port provides direct communications between the FloBoss 103 
and the serial port of an operator interface device, such as an IBM compatible computer using an EIA-
232 (RS-232) link.  The interface allows you to access the FloBoss 103 (using ROCLINK 800 
software) for configuration and transfer of stored data.  The LOI port is capable of initiating a message 
in support of Spontaneous-Report-by-Exception (SRBX) alarming. 

The LOI terminal on the Termination Board provides wiring access to a built-in EIA-232 (RS-232) 
serial interface, which is capable of up to 19.2K bps operation.  The operator interface port supports 
ROC or Modbus protocol communications.  The LOI also supports the log-on security feature of the 
FloBoss 103, if the Security on LOI is Enabled in ROCLINK 800 software.  

1.3.4.2 EIA-485 (RS-485) Serial Communications – Comm 1 
Use Comm 1 to monitor or alter the FloBoss 103 from a remote site, using a host or ROCLINK 
software.  Comm 1 supports baud rates up to 19.2K bps.  Comm 1 also supports the log-on security 
feature of the FloBoss 103 if the Security on Comm 1 is Enabled in ROCLINK software.  

Comm 1 sends and receives messages using the ROC or Modbus protocol.  Comm 1 is capable of 
initiating a message in support of Spontaneous-Report-by-Exception (SRBX) alarming.  Comm 1 
permits EIA-485 (RS-485) serial communication protocols that meet EIA-485 (RS-485) specifications 
for differential, asynchronous transmission of data over distances of up to 1220 m (4000 ft).  The EIA-
485 (RS-485) drivers are designed for true multi-point applications with multiple devices on a single 
bus.  

The default values for the EIA-485 (RS-485) communications are: 9600 Baud Rate, 8 Data Bits, 1 
Stop Bit, No Parity, 10 millisecond Key On Delay, and 10 millisecond Key Off Delay.  The maximum 
baud rate is 19.2K.  To enable or disable the Comm 1 port, select Configure > Radio Power Control 
and select the Enable/Disable radio button under Radio Power Control (enable is default). 

1.3.4.3 Optional Communication Cards – Comm 2 
Two plug-in communication cards allow you to customize the FloBoss 103 installation for most 
communication requirements.  The communication cards provide an interface for the host 
communications Comm 2 port.  These cards permit serial communication protocols and dial-up 
modem communications.  The Comm 2 port is capable of initiating a message in support of 
Spontaneous-Report-by-Exception (SRBX) alarming.  Refer to Section 3 for additional information.  
One of the following card types can be accommodated:  

♦ EIA-232 (RS-232) for asynchronous serial communications (baud rate up to 19.2K). 
♦ Dial-up modem for communications over a telephone network (default at 2400 baud).  

1.3.5 RTD Input 
The FloBoss 103 supports a direct input from a Resistance Thermal Detector (RTD) sensor to measure 
flowing temperature.  The RTD has a measurement range of -40 to 100°C (-40 to 212°F).  The 
terminals for the RTD wires are labeled “RTD.”   
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During operation, the RTD is read once per second.  The value from the RTD is linearized, and then it 
is sent to processing as Analog Input (AI) Point Number A3.  The AI routine converts this value to 
engineering units, and checks alarming.  To conserve power, the RTD power is switched on and off.  
During calibration, the RTD power will be on constantly.  Once calibration is completed, the RTD 
will cycle power again. 

1.3.6 Real-Time Clock 
The real-time clock provides the FloBoss 103 with the time of day, month, year, and day of the week.  
The real-time clock automatically switches to backup power when the FloBoss loses primary input 
power.  Backup power for the real-time clock is adequate for a period in excess of five years with no 
power applied to the FloBoss. 

1.3.7 Diagnostic Monitoring 
The electronics board has three diagnostic inputs incorporated into the circuitry for monitoring battery 
voltage, logical voltage, and board temperature.  Access these analog inputs using the I/O function of 
ROCLINK 800 software.  The three values are available as the following Analog Input (AI) points: 

♦ E1 – logical voltage.  
♦ E2 – battery voltage. 
♦ E5 – board (battery) temperature. 

1.3.8 Automatic Self Tests 
The FloBoss 103 performs the following self-tests on a periodic basis: 

♦ Battery low and battery high. 
♦ Software and hardware watchdog. 
♦ RTD automatic temperature compensation. 
♦ Sensor operation. 
♦ Memory validity. 

The FloBoss 103 will operate with its internal batteries down to 5.4 VDC.  The LCD becomes active 
when input power with the proper polarity and startup voltage (typically set greater than 8.0 Volts) is 
applied to the CHG+ / CHG- connector (provided the power input fusing/protection is operational).  
The battery and logical voltage tests ensure that the FloBoss 103 is operating in the optimum mode. 

The software watchdog is controlled by the central processor unit (CPU).  The software will arm the 
watchdog timer every second.  If the watchdog timer is not armed for a period of 6 seconds, then the 
watchdog timer forces the FloBoss 103 unit to reset.  If necessary, the software automatically resets.  
The hardware watchdog is controlled by the CPU and monitors the power to the hardware.  If the 
battery voltage drops below 5.4 volts, the FloBoss 103 automatically shuts down. 

The FloBoss 103 monitors its orifice-metering Dual-Variable Sensor for accurate and continuous 
operation. 
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1.3.9 Low Power Mode 
Sleep mode is used to place the CPU in a low power mode.  The battery voltage is monitored by low 
voltage detection circuitry and the low voltage limit value is set at 5.4 volts.  During Sleep mode, sub-
modules are powered down. The FloBoss 103 enters Sleep mode after one minute of inactivity on the 
communication ports. 

Wake-up from Sleep occurs when the FloBoss 103 receives a: 

♦ Timed interrupt from the Real-Time Clock. 
♦ Signal from one of the communication ports. 

1.4 Additional Information 

The following manual includes additional information not found in this manual: 

	 ROCLINK 800 Configuration Software User Manual – Form A6121 - Part Number 
D301159X12 
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1.5 FloBoss 103 Specifications 

 
Main Specifications 

PROCESSOR INFORMATION 
32 bit, running at 3.68 MHz. 
Program Memory: 2MB flash EPROM (program-
mable) for firmware and configuration. 
Data Memory:  512 KB SRAM.   
Boot Memory: 128 KB Flash EPROM. 

TIME FUNCTIONS 
Clock: Real Time. Year/Month/Day and Hour/Minute/ 
Second.  Battery Backed. Automatically adjusts for 
Daylight Savings Time (selectable). 

DIAGNOSTICS 
These conditions are monitored and alarmed: sensor 
and RTD point fail, battery and internal voltages, 
internal temperature. 

COMMUNICATIONS 
Local Operator Interface:  EIA-232 (RS-232C) 
format.  Software configured, 1200 to 19,200 bps rate 
selectable. 
EIA-485 (RS-485): Software configured, 1200 to 
19,200 bps rate selectable. 
Host:  EIA-232 (RS-232) or Modem interface, when 
optional communications card is installed. 
Protocols:  ROC or Modbus Slave or optional Host 
(ASCII or RTU). 
Radio: Spread-spectrum wireless radio, when optional 
logic card and radio are installed. 

POWER 
Internal Batteries: Lead-acid. Rechargeable. Nominal 
6.2 Vdc, 2.5 Amp-hour. 
Charging Input from optional Solar Panel: 8-10 Vdc 
(nominal). 
External Power Charging Input: 8-28 Vdc. 
Input Current: 5 mA nominal. 9.5 mA at 100% duty 
cycle (battery charging not included). 

ENCLOSURE 
Housing and Cap: Die-cast aluminum alloy with iridite 
plating and paint. 

WEIGHT 
6.58 kg (14.5 lbs). 

SOLAR PANEL (OPTIONAL) 
Output: 2 Watts, 9 Volts nominal. 
Size: 114 mm by 159 mm (4.5 in. by 6.25 in.). 

RTD INPUT  
Quantity/Type:  Single input for a 2 or 3-wire RTD 
element with alpha of 0.00385.  
Terminals:  “RTD+” current source, “RTD+” signal 
positive input, and “RTD RET” signal negative input. 
Sensing Range:  -40 to 100°C (-40 to 212°F). 
Accuracy:  ±0.56°C (1.0°F) over sensing range 
(includes linearity, hysteresis, repeatability). 
Ambient Temperature Effects per 28°C (50°F):  
±0.50°C (0.90°F) for process temperatures from -40 
to 100°C (-40 to 212°F). 
Filter:  Band-pass hardware filter. 
Resolution:  10 bits.  
Sample Period:  1 sec minimum. 

ENVIRONMENTAL 
Operating Temperature:  -40 to 75°C (-40 to 167°F). 
LCD Display: -20 to 75°C (-4 to 167°F). 
Storage Temperature:  -50 to 85°C (-58 to 185°F). 
Operating Humidity:  5 to 95%, non-condensing. 
Vibration:  Meets SAMA PMC 31.1.  
Radiated/Conducted Transmissions:  Meets 
requirements of IEC 61326 Electrical Equipment for 
Measurement, Control and Laboratory Use. 
Radiated Emissions:  Meets FCC Part 15, Class A. 

DIMENSIONS 
Enclosure: 160 mm H by 150 mm W by 135 mm D 
(6.3 in H by 5.9 in W by 5.3 in D) excludes mounting 
flange and sensor. 
Pipestand Mounting: Mounts on a 2-inch pipe with 
U-bolt mounting kit (optional). 

APPROVALS 
Evaluated per the following European standards: 
EN 50014 (1998) 
EN 50018 (2000) + A1. 
Evaluated per the following North American 
standards: 
CSA C22.2 No. 30 
CSA C22.2 No. 213 
UL 1203 
UL 1604. 
Product Markings for Hazardous Locations: 
Class I, Division 1, Groups C & D, Explosion-proof 
Class I, Division 2, Groups A, B, C & D T3. 
EEx d IIB T5 (Tambient=75°C). 
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SECTION 2 – INSTALLATION AND USE 

This section provides generalized guidelines for successful installation and operation of the FloBoss 
103.  This section contains the following information: 

Section          Page 

2.1 Installation Overview        2-1 

2.2 Installation Requirements       2-1 

2.3 Mounting         2-3 

2.4 Startup and Operation        2-6 

2.5 Configuration         2-8 

2.1 Installation Overview 

The following steps must be taken to install a FloBoss 103 to a pipestand or orifice plate.  Refer to the 
Table of Contents to find an explanation of each step in the appropriate sections of this manual. 

1. If pipestand mounting, install the pipestand per the directions include with the pipestand. 

2. Remove the orifice/meter run from service. 

3. For orifice plate mounting, install the FloBoss 103 on the meter run using a manifold and 
hardware to secure the FloBoss 103 to the orifice flanges.  For pipestand mounting, install the 
FloBoss 103 on the pipestand using clamps or mounting brackets. 

4. Connect the impulse lines. 

5. Install the RTD and connect it to the termination board. 

6. Connect the FloBoss 103 to the operator interface (ROCLINK 800 software). 

7. Power the FloBoss 103 unit. If powered externally, wire the unit to the external power source. 

8. Calibrate the Dual-Variable Sensor input. 

9. Calibrate the RTD input. 

10. Connect the FloBoss 103 unit to any other external communication devices or networks. 

Place the meter run in service and monitor with ROCLINK 800 software for proper operation. 

2.2 Installation Requirements 

Planning helps to ensure a smooth installation.  Be sure to consider location, ground conditions, 
climate, and site accessibility, as well as the suitability of the FloBoss application while planning an 
installation. 
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The versatility of the FloBoss allows it to be used in many types of installations.  For additional 
information concerning a specific installation, contact your local sales representative.   

� NOTE: The FloBoss 103 has been tested and found to comply with the limits for a Class A 
digital device, pursuant to part 15 of the FCC Rules.  These limits provide reasonable 
protection against harmful interference when the equipment operates in a commercial 
environment.  This equipment generates, uses, and can radiate radio frequency energy.  If not 
installed and used in accordance with this instruction manual, the FloBoss 103 may cause 
harmful interference to radio communications.  Operation of the equipment in a residential 
area is likely to cause harmful interference, in which case you will be required to correct the 
interference at your own expense. 

2.2.1 Environmental Requirements 
The FloBoss enclosure is classified as a NEMA 4 equivalent enclosure.  This provides the level of 
protection required to keep the units operating under a variety of weather conditions. 

The FloBoss 103 is designed to operate over a wide range of temperatures.  However, in extreme 
climates it may be necessary to moderate the temperature in which the unit must operate. 

The FloBoss 103 is designed to operate over a -40 to 75°C (-40 to 167°F) temperature range.  The 
LCD temperature range is -25 to 70°C (-13 to 158°F).  When mounting the unit, be aware of external 
devices that could have an effect on the operating temperature.  Operation beyond the recommended 
temperature range could cause errors and erratic performance.  Prolonged operation under extreme 
conditions could also result in failure of the unit. 

Check the installation for mechanical vibration.  The FloBoss 103 should not be exposed to levels of 
vibration that exceed 2g for 15 to 150 Hz and 1g for 150 to 2000 Hz. 

2.2.2 Site Requirements 
Careful consideration in locating the FloBoss 103 on the site can help prevent future operational 
problems.  The following items should be considered when choosing a location: 

♦ Local, state, and federal codes often place restrictions on monitoring locations and dictate site 
requirements.  Examples of these restrictions are fall distance from a meter run, distance from 
pipe flanges, and hazardous area classifications. 

♦ Locate the FloBoss 103 to minimize the length of signal and power wiring.   

♦ When using solar-powered FloBoss 103 units, orient solar panels to face due South (not 
magnetic South) in the Northern Hemisphere and due North (not magnetic North) in the 
Southern Hemisphere.  Make sure nothing blocks the sunlight from 9:00 AM to 4:00 PM. 

♦ Antennas for radio and cellular communications must be located with an unobstructed signal 
path.  If possible, locate antennas at the highest point on the site and avoid aiming antennas 
into storage tanks, buildings, or other tall structures.  Allow sufficient overhead clearance to 
raise the antenna. 
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♦ To minimize interference with radio or cellular communications, locate the FloBoss 103 away 
from electrical noise sources such as engines, large electric motors, and utility line 
transformers. 

♦ Locate the FloBoss 103 away from heavy traffic areas to reduce the risk of being damaged by 
vehicles.  However, provide adequate vehicle access to aid in monitoring and maintenance. 

2.2.3 Compliance with Hazardous Area Standards 
The FloBoss 103, without optional mast kit, has hazardous location approval for Class I, Division 1, 
Groups C to D exposures.  The FloBoss 103 unit also has a Class I Division 2 Groups A, B, C & D 
approval.  The Class, Division, and Group terms are defined as follows: 

Class defines the general nature of the hazardous material in the surrounding atmosphere.  Class I 
is for locations where flammable gases or vapors may be present in the air in quantities 
sufficient to produce explosive or ignitable mixtures. 

Division defines the probability of hazardous material being present in an ignitable concentration 
in the surrounding atmosphere.  Division 1 locations are presumed to be hazardous.  Division 2 
locations are areas where gas, dust or vapors can exist under abnormal conditions. 

Group defines the hazardous material in the surrounding atmosphere.  Groups A to D are defined 
as follows: 

Group A & B – Atmosphere containing hydrogen, gases or vapors of equivalent hazards. 
Group C – Atmosphere containing ethylene, gases, or vapors of equivalent hazards. 
Group D – Atmosphere containing propane, gases, or vapors of equivalent hazards. 

For the FloBoss 103 to be approved for hazardous locations, it must be installed according to the 
National Electrical Code (NEC) Article 501, and any local code requirements, if applicable. 

 

When installing units in a hazardous area, make sure all installation components selected 
are labeled for use in such areas.  Installation and maintenance must be performed only 
when the area is known to be non-hazardous.  Installation in a hazardous area could result 
in personal injury or property damage. 

2.3 Mounting 

When choosing an installation site, be sure to check all clearances.  Provide adequate clearance for 
wiring and service. The optional LCD should be visible and accessible for the on-site operator.  When 
using a solar panel, allow adequate clearance, and view of the sun should not be obstructed.  Allow 
adequate clearance and an obstructed location for antennas when using cellular phones or radios. 

The FloBoss enclosure assembly can mount directly to an orifice plate by using a 3 or 5 valve 
manifold or by using the standard Rosemount 2" pipe mounting kit with impulse tubing connecting 
the FloBoss 103 to the meter run. 
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The Dual-Variable Sensor factory-mounts directly on a flat flange to the FloBoss enclosure with a  
4-bolt pattern. An adapter coupling provides the mounting interface between the enclosure and the 
DVS. See Section 4 for additional information. 

The optional Blank plate is available when the FloBoss 103 is ordered without a DVS.  The Blank 
plate factory-mounts directly on a flat flange to the FloBoss enclosure with a 4-bolt pattern.  The 
Blank plate mounts onto a pipestand, using the standard Rosemount 2-inch pipe mounting kit and 2 
user-supplied bolts (5/16 X 1 3/8) and lock washers.  

2.3.1 Mounting the FloBoss 103 
Mounting of the FloBoss 103 can be accomplished using either of the following methods: 

Pipestand mounted – The FloBoss 103 can mount to a 2-inch pipestand. Ensure that the pipestand 
meets all weight requirements and installation conforms to local building codes. 

Orifice Plate – Directly mount to an orifice plate via a 3 or 5 valve manifold. 

With either mounting method, the pressure inputs must be piped to the process connections on the 
DVS.  For more information on process connections, refer to Section 4, Dual-Variable Sensor. 

Refer to Figure 2-1 and Figure 2-2 for dimensions. 

 
 

Figure 2-1.  Outline and Mounting Dimensions without Solar Panel 

cm (inch) 
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Figure 2-2.  Outline and Mounting Dimensions with Solar Panel and LCD 

2.3.2 How to Install the FloBoss 103 on a Pipestand 
To install the FloBoss 103 on a 2-inch pipestand: 

1. Install the pipestand per the directions included with the pipestand. 

2. Remove the orifice/meter run from service. 

3. Install the FloBoss 103 on the pipestand using clamps or mounting brackets.  Refer to Figure 
2-3. 

2.3.3 How to Install the FloBoss 103 on an Orifice Plate 
To install the FloBoss 103 on an orifice plate: 

1. Remove the orifice/meter run from service. 

2. Install the FloBoss 103 on the meter run using a manifold and hardware to secure the FloBoss 
103 to the orifice flanges.  Refer to Figure 2-3. 

cm (inch) 
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Figure 2-3.  Mounting Styles 

2.4 Startup and Operation 

Before starting the FloBoss 103, perform the following checks to ensure the unit is properly installed. 

♦ Check the field wiring for proper installation.  Refer to Section 3. 

♦ Make sure the input power has the correct polarity. 

� NOTE:  It is important to check the input power polarity before turning on the power.  

E0910 E0911 
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♦ Make sure the input power is fused at the power source.  Plug the input power into the 
connector labeled CHG+ / CHG-. 

 

When installing equipment in a hazardous area, ensure that all components are 
approved for use in such areas.  Check the product labels.  Change components only in 
an area known to be non-hazardous. Performing these procedures in a hazardous area 
could result in personal injury or property damage. 

2.4.1 How to Start the FloBoss 103 
The FloBoss 103 ships with the reset jumper in the OFF positions to prevent unnecessary battery 
drainage.  

To apply power to the FloBoss 103: 

1. Unscrew the front end cap cover (LCD end).  

2. Place the power jumper (located on the LCD if installed or located at J1 on the Battery 
Charger Board) in the ON position. 

3. Screw the top-end cap cover (LCD end). 

After the FloBoss 103 completes start-up diagnostics (RAM and other internal checks), the optional 
LCD displays the date and time to indicate that the FloBoss completed a valid reset sequence.  If the 
LCD does not come on, refer to Section 8 for possible causes. 

2.4.2 Operation 
Once startup is successful, it is necessary to configure the FloBoss 103 to meet the requirements of the 
application.  ROCLINK 800 Software User Manual (Form A6121) details the procedure for 
configuring the FloBoss and calibrating the I/O.  Once the FloBoss is configured and calibrated, it can 
be placed into operation.   

 

When the enclosure end caps are unscrewed, local configuration or monitoring of the 
FloBoss 103 through its LOI port must be performed only in an area known to be non-
hazardous.  Performance of these procedures in a hazardous area could result in 
personal injury or property damage. 

During operation, the FloBoss 103 can be monitored (to view or retrieve current and historical data) 
either locally or remotely.  Local monitoring is accomplished either by viewing the LCD panel or by 
using ROCLINK software on a PC connected through the LOI port.  Remote monitoring is performed 
through Comm 1 or Comm 2 of the FloBoss using ROCLINK 800 software or a host system. 



FloBoss 103 Instruction Manual  

2-8 Installation and Use Rev 12/03 

2.5 Configuration 

The FloBoss 103 Flow Manager has a number of software settings, called parameters, which must be 
configured before it is calibrated and placed into operation.  Configuration must be performed using 
ROCLINK 800 software, which runs on an IBM-compatible personal computer.  The personal 
computer is normally connected to the LOI port of the flow computer to transfer configuration data 
into the FloBoss 103, although much of the configuration can be done off-line and later loaded into 
the unit. 

Default values for all parameters exist in the firmware of the flow computer.  If the default is 
acceptable for your application, it can be left as it is.  Refer to the ROCLINK 800 Configuration 
Software User Manual (Form A6121). 
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SECTION 3 – POWER CONNECTIONS 

This section describes wiring of power from a dc voltage source, solar panel, and batteries and 
grounding.  This section contains the following information: 

Section          Page 

3.1 Power Installation Requirements      3-1 

3.2 Grounding Installation Requirements      3-2 

3.3 How to Determine Power Requirements     3-3 

3.4 Solar Powered Installations       3-4 

3.5 Batteries         3-5 

3.6 Wiring          3-7 

3.7 How to Backup Configuration and Log Data     3-8 

 

 

When installing units in a hazardous area, make sure all installation components selected 
are labeled for use in such areas.  Installation and maintenance must be performed only 
when the area is known to be non-hazardous.  Installation in a hazardous area could result 
in personal injury or property damage. 

3.1 Power Installation Requirements 

Typical sources of primary power for FloBoss 103 installations are DC voltage sources and solar 
power.  Care must be taken to route power away from hazardous areas, sensitive monitoring devices, 
and radio equipment.  Local and company codes generally provide guidelines for power installations.  
Adhere rigorously to all local and National Electrical Code (NEC) requirements for power 
installations. 

The FloBoss 103 accepts input voltages from 8.0 volts to 28 volts at the charge (CHG+ / CHG-) 
terminals on the termination board. The maximum power for DC voltage sources is 130 mW, not 
including battery charging. 

� NOTE: Do not allow the batteries to fully discharge.  If the batteries are fully discharged, the 
battery charger board may enter thermal limiting. 
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3.2 Grounding Installation Requirements 

Grounding wiring requirements for DC voltage sources equipment are governed by the National 
Electrical Code (NEC).  When the equipment uses DC voltage sources, the grounding system must 
terminate at the service disconnect.  All equipment grounding conductors must provide an uninterrupted 
electrical path to the service disconnect.   

♦ The National Electrical Code Article 250-83 (1993), paragraph c, defines the material and 
installation requirements for grounding electrodes.   

♦ The National Electrical Code Article 250-91 (1993), paragraph a, defines the material 
requirements for grounding electrode conductors. 

♦ The National Electrical Code Article 250-92 (1993), paragraph a, provides installation 
requirements for grounding electrode conductors. 

♦ The National Electrical Code Article 250-95 (1993) defines the size requirements for 
equipment grounding conductors. 

3.2.1 Grounding for the FloBoss 103 
Proper grounding of the FloBoss 103 helps to reduce the effects of electrical noise on the unit’s 
operation and protects against lightning.  The FloBoss provides lightning protection for built-in field 
wiring inputs and outputs.  Install a surge protection device at the service disconnect on DC voltage 
source systems to protect against lightning and power surges for the installed equipment.  You may also 
consider a telephone surge protector for the optional dial-up modem communications card.   

All earth grounds must have an earth to ground rod or grid impedance of 25 ohms or less as measured 
with a ground system tester.  The grounding conductor should have a resistance of 1 ohm or less between 
the FloBoss enclosure ground and the earth ground rod or grid. 

All earth grounds must have an earth to ground rod or grid impedance of 25 ohms or less as measured 
with a ground system tester.  The grounding conductor should have a resistance of 1 ohm or less between 
the FloBoss enclosure ground and the earth ground rod or grid. 

The recommended cable for I/O signal wiring is an insulated, shielded, twisted-pair.  The twisted pair 
and the shielding minimize signal errors caused by EMI (electromagnetic interference), RFI (radio 
frequency interference), and transients.   

3.2.2 How to Install Grounding for the FloBoss 103 
The FloBoss 103 has two grounding screws inside the enclosure and one grounding screw outside the 
enclosure.  For the grounding screw locations, refer to Figure 3-1. 

The grounding installation method for the FloBoss 103 depends on whether the pipeline has cathodic 
protection.  On pipelines with cathodic protection, the FloBoss must be electrically isolated from the 
pipeline.   
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Electrical isolation can be accomplished by using insulating flanges upstream and downstream on the 
meter run.  In this case, the FloBoss 103 could be flange mounted or saddle-clamp mounted directly on 
the meter run and grounded with a ground rod or grid system. 

On pipelines without cathodic protection, the pipeline itself may provide an adequate earth ground and 
the FloBoss 103 could mount directly on the meter run using an orifice plate.  Test with a ground 
system tester to make sure the pipeline to earth impedance is less than 2 ohms.  If the pipeline 
provides an adequate ground, you may not need to install a separate ground rod or grid system.  All 
grounding should terminate at a single point. 

If the pipeline to earth impedance is greater than 2 ohms, the FloBoss installation should be 
electrically isolated and a ground rod or grid grounding system installed. 

 
 

Figure 3-1.  Location of Grounding Screws 

3.3 How to Determine Power Requirements 

To adequately meet the needs of the FloBoss system, it is important to determine the total power 
consumption and size of solar panel requirements accordingly.  For total FloBoss power consumption, 
be sure to add the power consumption (in mW) of any other devices used with the FloBoss in the 
same power system. The maximum power for DC voltage sources is 130 mW not including the 
battery charging. 

Convert the total value (in mW) to Watts by dividing it by 1000. 
 mW / 1000 = Watts 

For selecting an adequate power supply, use a safety factor (SF) of 1.25 to account for losses and 
other variables not factored into the power consumption calculations.  To incorporate the safety factor, 
multiply the total power consumption (P) by 1.25. 

Internal 
Grounding 
Screws 

External 
Grounding 
Screw 
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 PSF = P x 1.25 = _____ Watts 

To convert PSF to current consumption in amps (ISF), divide PSF by the system voltage (V) of 12 volts. 
 ISF = PSF / 12V = _____ Amps  

3.4 Solar Powered Installations 

Solar power allows installation of the FloBoss 103 in locations where a DC voltage source is not 
available.  Size solar panels properly for the application and geographic location to ensure continuous, 
reliable operation.   

A 2 Watt or 5 Watt solar panel can be ordered and installed to provide charging power for the backup 
batteries.  An external solar panel typically mounts to the same 2-inch pipe that supports the FloBoss 
103.  The panel wiring terminates at the charge (CHG+ / CHG-) power terminals on the termination 
board. 

The panel must face due South (not magnetic South) in the Northern Hemisphere and due North (not 
magnetic North) in the Southern Hemisphere.  The panel must also be tilted at an angle from 
horizontal dependent on latitude to maximize the energy output.  The angles for different latitudes are 
normally included in the solar panel documentation.  At most latitudes, the performance can be 
improved by less of an angle during the summer and more of an angle during the winter. 

As a site may have additional power requirements for repeaters, and other monitoring devices, power 
supply and converter accessories may be used to minimize the number of separate power sources 
required for an installation. 

Solar arrays generate electrical power for the FloBoss 103 from solar radiation.  The size of solar 
panels required for a particular installation depends on several factors, including the power 
consumption of all devices connected to the solar array and the geographic location of the installation.   

The optional solar panel is adequate for support of API Chapter 21.1 compliant measurement and the 
retrieval of the historical logs once a day using the internal communication methods. 

3.4.1.1 How to Size the Solar Panel 
To determine solar panel output requirements, first determine the solar insolation for your geographic 
area.  The map in Figure 3-2 shows solar insolation (in hours) for the United States during winter 
months.  Call your local sales representative for a map detailing your specific geographic area. 
 Insolation (from map) = _____ hours 

Next, calculate the amount of current required from the solar array per day using the following 
equation.  ISF is the system current requirement.  Refer to Section 3.3 on page 3-3. 
 Iarray = [ISF (amps) × 24 (hrs)]/Insolation (hrs)  =  _____ amps 
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Figure 3-2.  Solar Insolation in Hours for the United States 

� NOTE: Refer to http://www.solar4power.com/solar-power-global-maps.html for global 
solar insolation maps. 

Finally, the number of solar panels can be determined using the following equation: 

 Number of Panels = Iarray amps/(Ipanel amps/panel) = _____ panels 

� NOTE: The “I panel” value varies depending on the type of solar panel installed.  Refer to the 
vendor’s specifications for the solar panel being used. 

� NOTE: The current accepted by the FloBoss 103 is limited by its charging circuit to around 1 
Amp.  Therefore, it is not practical to install a solar array that supplies significantly more than 
1 Amp to the FloBoss. The maximum input is 28 volts. 

� NOTE: Do not allow the batteries to fully discharge.  If the batteries are fully discharged, the 
battery charger board may enter thermal limiting. 

3.5 Batteries 

Batteries provide power for the FloBoss 103 when the solar panels are not generating sufficient 
output.  The batteries are three D-size lead-acid batteries providing 2.5 Amp-hours of current at 6.2 
volts.  

The batteries are connected in series by the Battery Charger Board to achieve the required capacity.  
The amount of battery capacity determines the number of days of reserve (autonomy) desired.   
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When the FloBoss 103 is configured as an API compliant Electric Flow Management (EFM) and 
requires an internal communications card, a solar panel, and the internal batteries, the FloBoss should 
be able to communicate the API audit trail information once a day to a remote host using no additional 
battery source, no additional solar panel, and maintain a 13 day autonomy in the event that the solar 
panel is lost. 

3.5.1 How to Determine the Battery Requirements 
To determine the system capacity requirements, multiply the system current load (ISF) on the batteries 
by the amount of reserve time required.  Compute “ISF” as described in Section 3.3, How to Determine 
Power Requirements.  The equation is as follows: 

 System Requirement = ISF amps × Reserve hrs = _____ amp-hrs 

3.5.2 How to Replace the Batteries 
The battery pack contains three D-size lead-acid batteries providing 2.5 Amp-hours of current at 6.2 
volts nominal. 

 

When installing equipment in a hazardous area, ensure that all components are approved 
for use in such areas.  Check the product labels.  Change components only in an area known 
to be non-hazardous. Performing these procedures in a hazardous area could result in 
personal injury or property damage. 

To avoid circuit damage when working inside the unit, use appropriate electrostatic 
discharge precautions, such as wearing a grounded wrist strap. 

To replace the battery pack. 

1. Unscrew the front end (LCD end) cap cover.  

2. Place the power jumper (located at J1 on the Battery Charger Board) in the OFF position. 

3. Remove the four screws from the Battery Charger Board. 

4. Remove the ribbon cable from the Battery Charger Board to the Backplane Board. 

5. Remove the Battery Charger Board. 

6. Replace the Battery Charger Board. 

7. Replace the ribbon cable from the Backplane Board to the Battery Charger Board. 

8. Replace the four screws from the Battery Charger Board. 

10. Place the power jumper (located at J1 on the Battery Charger Board) in the ON position. 

11. Replace the front end cap cover.  
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3.6 Wiring Connections 

The following paragraphs describe how to connect the FloBoss 103 to power, I/O devices, and 
communications devices.  Use the recommendations and procedures described in the following 
paragraphs to avoid damage to equipment. 

� NOTE: It is important to check the input power polarity before turning on the power.  

The external connections or field terminals are all located on the termination board. The terminal 
block accepts wires up to 16 AWG in size.  

 

Always turn off the power to the FloBoss unit before you attempt any type of wiring.  Wiring 
of powered equipment could result in personal injury or property damage. 

To avoid circuit damage when working inside the unit, use appropriate electrostatic 
discharge precautions, such as wearing a grounded wrist strap. 

3.6.1 How to Make Wiring Connections 
The FloBoss Termination Board connectors use compression terminals.   The input power termination 
(CHG+ / CHG-) uses a removable connector and accommodates wiring up to 16 AWG in size.  In all 
cases, make connections by baring the end (¼ inch maximum) of the wire, inserting the bared end into 
the clamp beneath the termination screw, and then tightening the screw to 0.25 N-m (2.2 lb-in.).  

� NOTE:  Take Caution.  Do not over torque the connector screws. 

The inserted wires should have a minimum of bare wire exposed to prevent short circuits.  Allow 
some slack when making connections to prevent strain.   

3.6.2 How to Connect Enclosure Ground Wiring 
The FloBoss 103 and related components use the National Electrical Code (NEC) that governs the 
ground wiring requirements.   

Two ground screws are located inside the back of the enclosure.  It is recommended that a 
minimum of 14 AWG wire be used for the ground wiring.   

3.6.3 How to Connect Main Power Wiring 
The FloBoss 103 accepts input voltages from 8.0 volts to 28 volts at the charge terminals (CHG+ / 
CHG-) with no external current limiting (internal current limit is 200 mA).  The maximum power for 
DC voltage sources is 130 mW, not including battery charging. 

� NOTE:  It is important to check the input power polarity before turning on the power.  
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The terminals are labeled CHG+ for positive power connection and CHG- for negative power 
connection on a label on the termination board. 

Table 3-1.  CHG+ and CHG- 
 

Pin Signal Description 
1 CHG+ Battery 8.0 to 28 V Power

2 CHG- Battery Common 

 

It is important that good wiring practice be used when sizing, routing, and connecting power wiring.  
All wiring must conform to state, local, and NEC codes.  The CHG+ / CHG- terminal can 
accommodate up to 16 AWG wire.   

Make sure the hook-up polarity is correct.   

� NOTE: Keep in mind that a solar panel size may violate certain CSA Class I, Division 1 
ratings.  Be sure to use approved connectors on the FloBoss 103 enclosure for routing the 
power wiring.   

These connections provide the input voltage and power for the battery charging circuitry.  The 
maximum voltage that can be applied to the CHG+ / CHG- terminals is 28 Volts dc.   

3.7 How to Backup Configuration and Log Data 

Perform this backup procedure, before removing power to the FloBoss 103 for repairs, 
troubleshooting, removing or adding components, or upgrades.  This procedure preserves the current 
flow computer configuration and log data held in RAM.   

 

When installing equipment in a hazardous area, ensure that all components are approved 
for use in such areas.  Check the product labels.  Change components only in an area known 
to be non-hazardous. Performing these procedures in a hazardous area could result in 
personal injury or property damage. 

To avoid circuit damage when working inside the unit, use appropriate electrostatic 
discharge precautions, such as wearing a grounded wrist strap. 

1. Launch ROCLINK 800 software. 

2. Ensure that the configuration is saved in flash memory by performing a Save to Flash 
Memory (ROC > Flags).  This saves all configuration settings, including the current states 
of the ROC Flags and calibration values. 

3. Select ROC > Collect Data and select the All checkbox. Click OK.  This action saves 
event logs, alarm logs, report data, and history. You can specify your own file name and 
path if desired. 
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4. Select File > Save.  The Save As dialog box appears.   

5. Type the desired File name for the backup file, or use the default.  

6. Click Save.  The file is saved in the default directory C:/Program Files/ROCLINK 
800/Data unless you changed the directory. 
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SECTION 4 – COMMUNICATIONS 

The FloBoss communicates to external devices through its local operator interface port (LOI), the 
EIA-485 (RS-485) port (Comm 1), or the optional Comm 2 port (EIA-232 (RS-232), dial-up modem, 
or spread spectrum wireless radio).   

The communications terminals and communication cards provide communications between the 
FloBoss 103 and a host system or external devices.  The communications cards install directly onto 
the backplane board and activate the host port (Comm 2) when installed.  You may use the EIA-232 
(RS-232) Serial Communications Card, the Dial-up Modem Communications Card, or the Spread 
Spectrum Wireless Radio Module. 

� NOTE:  To enable/disable the Comm 2 port, select Configure > Radio Power Control and 
select the Enabled/Disabled radio button under Radio Power Control. 

This section contains the following information: 

Section          Page 

4.1 EIA-485 (RS-485) Communications Wiring     4-1 

4.2 Local Operator Interface Port Wiring      4-2 

4.3 Serial Communications Card       4-3 

4.4 Dial-up Modem Communications Card     4-5 

4.5 Radio Communications Cards      4-6 

4.6 Communication Cards Specifications      4-8 

4.1 EIA-485 (RS-485) Communications Wiring 

The EIA-485 communications provides for RS-485 signals on the Comm 1 port.  The Comm 1 port is 
on the termination board. 

4.1.1 How to Wire EIA-475 (RS-485) Communications 
Wiring should be twisted-pair cable. The terminals and their functions are as follows: 

Table 4-1.  EIA-485 (RS-485) Communications Wiring 
 

Pin Function Label 
1 RS-485  B 

2 RS-485  A 
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4.2 Local Operator Interface Port Wiring 

The Local Operator Interface (LOI) port provides connections for a built-in EIA-232 (RS-232) 
communications interface to a local configuration and monitoring device.  The configuration and 
monitoring device typically is an IBM-compatible personal computer.  A prefabricated operator 
interface cable is available as an accessory.  Refer to Figure 4-1. 

The LOI port is intended for use with a PC running ROCLINK 800 software.  This LOI port is 
compatible with EIA-232 (RS-232) levels.   

4.2.1 How to Wire the LOI Port 
The Table 4-2 shows the signal routing of the Termination Board connections:   

Table 4-2.  Local Operator Interface Port Wiring 
 

Signal Pin Label 
Common 1 GND 

LOI Power1 2 PWR 
Common 3 GND 

Ready to Send 4 RTS 
Receive 5 RX 

Transmit2 6 TX 

1.  Do not use the LOI to power external devices.  
2.  Transmit is the FloBoss 103 unit’s EIA-232 (RS-232) 
transmission that connects to the field device’s receive. 

  
 

 
 

Figure 4-1.  Operator Interface Wiring 

Red White Black

This end connects to LOI 
terminal block 
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Table 4-3.  PC Comm Port Wiring 
 

Signal Pin Label 
Transmit1 2 TX 
Receive 3 RX 
Ground 5 GND 

1.  Transmit (TX) connects to the FloBoss 103 unit’s 
receive.  Receive (RX) connects to the FloBoss 103 unit’s 
transmit. 

 

4.3 Serial Communications Card 

The EIA-232 communications card meets all EIA-232 specifications for single-ended, RS-232 
asynchronous data transmission over distances of up to 15 m (50 ft).  The EIA-232 (RS-232) 
communications card provides transmit, receive, and modem control signals.  The EIA-232 (RS-232) 
communications logic card activates Comm 2. 

The EIA-232 (RS-232) communications card defaults are: 9600 baud rate, 8 data bits, 1 stop bit, no 
parity, 10 millisecond Key On Delay, and 10 millisecond Key Off Delay.  The maximum baud rate is 
19.2 K bps. 

The EIA-232 (RS-232) communications card signals include RX, TX, and RTS signal/control lines.  
Refer to Table 4-4. 

Table 4-4.  Communications Card Signals 
 

Signals Action 
RTS The request to send signals that the modem is ready to transmit. 

RX The RXD receive data signals that data is being received at the communications card.   

TX The TXD transmit data signals that data is being transmitted from the communications 
card.   
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4.3.1 How to Wire EIA-232 (RS-232) Communications 
Signal wiring connections to the communications card are made through the terminal block located on 
the termination board. A nine-terminal removable connector is used for the wiring of external device 
communications.  

A EIA-232 (RS-232) communications card in the Comm 2 port provides a means to switch power to 
external communication devices, such as a radio, to conserve power.  A label on the termination board 
denotes the usage of each pin on the connector. Table 4-5 displays connector signals and their 
functions: 

Table 4-5.  EIA-232 (RS-232) Communications Card Wiring 
 

Pin Signal Label 
9 Ring / Transmit data  TX3  

8 Tip / Receive data  RX  

7 Request to Send  RTS  

3 Ground GND1 

2 Switched Power PWR2 

1 Signal Common Negative GND1 

1.  GND at Pin 1 and GND at Pin 3 are identical. They are only 
separated for ease of wiring.  
2.  Switched power is for use with an internal radio or cell phone 
and not for power to external devices. 
3.  Transmit is the FloBoss 103 unit’s EIA-232 (RS-232) 
transmission that connects to the field device’s receive. 
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4.4 Dial-up Modem Communications Card 

The dial-up modem communications card supports V.22 bis/2400 baud communications with auto-
answer/auto-dial features.  The modem card is FCC part 68 approved for use with public-switched 
telephone networks (PSTNs).  A label on the termination board and Section 4.6.2 provide the FCC 
registration number and the ringer equivalent.   

The optional modem communications logic card for the host port activates Comm 2.   

The defaults for the dial-up modem communications card are:  2400 baud rate, 8 data bits, 1 stop bit, 
no parity, 10 millisecond Key On Delay, and 10 millisecond Key Off Delay.  On power up, the 
modem must be set up for Auto Answer.  Periodic checks are made to ensure that the modem is still in 
Auto Answer or that it is not left off the hook after a certain period of non-communication. 

The modem card interfaces to two-wire, full-duplex telephone lines using asynchronous operation at 
data baud rates of 1200 and 2400.  The modem can be controlled using industry-standard AT 
command software.  A 40-character command line provides AT command set, which is compatible 
with EIA document TR302.2/88-08006.   

The initialization Config Command modem strings are: 

♦ 1200 Dial-up Modem – ATSØØ=Ø1SØ7=Ø2 
♦ 2400 Dial-up Modem – ATSØØ=Ø1 

4.4.1 How to Wire the Dial-Up Modem Communications Card 
Signal wiring connections to the communications card are made through the terminal block located on 
the termination board.  A nine-terminal removable connector is used for the wiring of external device 
communications. A label on the termination board denotes the usage of each pin on the connector. 

The dial-up modem card interfaces to a PSTN line through the screw terminals with two wires.  The 
dial-up modem card provides for a telephone interface on the host port that is capable of both 
answering and originating phone calls.  The dial-up modem card also provides electronics that 
conserve power when the phone line is not in use. The dial-up modem card provides some protection 
from transients on the phone lines; however, if the potential for lightning damage is high, additional 
surge protection for the phone lines should be installed outside the FloBoss enclosure.  

Table 4-6 displays the connector signals and their functions: 

Table 4-6.  Dial-Up Modem Communications Card Wiring 
 

Pin Signal Label
9 Tip / Transmit data TX 

8 Ring / Receive data RX 

� NOTE: Tip and Ring are the telephone interface signals.  
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4.5 Radio Communications Cards 
The Radio module consists of three parts: the spread spectrum wireless radio, an interface card, and a 
logic card.  Two models of Spread Spectrum wireless radios are available for use in the FloBoss 103.   

The optional radio communications interface cards provide radio communications through Comm 2.  
Radio power control, to provide a low power mode when the radio is not communicating, is also 
available through Comm 2. 

Although the radio communications interface cards are intended for host communications, they may 
also be employed for operator access at the FloBoss.  Alternatively, the LOI connection on the LOI 
port may be used while the radio communication card is mounted and functioning in the FloBoss 
housing. 

 
Figure 4-2.  Radio and Interface Card (FreeWave shown) 

4.5.1 How to Install a Radio Communications Card 
If you have ordered the FloBoss 103 unit with a radio, the installation is already complete.  To install 
a radio communications card to an existing FloBoss 103 unit, perform the following steps.  Both 
models of radio communication cards are mounted within the enclosure in the same manner. 
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Figure 4-3.  Termination Board 

1. If the FloBoss 103 unit does not have a communications logic card, you will need to install 
one.  Refer to Section 4.5.2. 

2. Remove the termination end cap cover. 

3. Use a Phillips head screwdriver to unscrew the lower grounding screw to the right of the 
termination board.  Screw the metal standoff into the hole. Refer to Figure 4-3. 

4. Push plastic standoffs into holes at top and bottom of the left side of the termination board.  
Refer to Figure 4-3. 

5. Tuck the LOI interface cable and connector off to the upper right corner of the termination 
board.  Refer to Figure 4-3. 

6. Signal wiring connections to the communications card are made through the terminal block 
located on the termination board.  A nine-terminal removable connector is used for the wiring 
of external device communications. A label on the termination board denotes the usage of each 
pin on the connector (Pin 1 will connect to COM).  The nine-terminal connector is attached to 
the ribbon cable of the radio interface card. 

7. Center the card over the standoffs.  

Tuck LOI 
Cable here 

Plastic 
Standoffs 

Metal 
Standoff
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8. Use a small Phillips head screwdriver to screw the card down to the plastic standoffs. 

9. Use the larger screw to attach the card to the metal standoff. 

10. Plug the Reverse Polarity SMA connector into a user-supplied antenna cable.  This cable will 
have to be threaded through one of the side ports to a user-supplied antenna. 

11. Replace the back end cap cover. 

4.5.2 How to Install a Radio Communications Logic Card 
If the FloBoss 103 unit does not have a communications logic card, you will need to install one to use 
the Comm 2 port.  The same card is used for the optional EIA-232 (RS-232), dial-up modem, and 
spread spectrum radio.   

If you ordered an optional Comm 2 card with your FloBoss 103 unit, the communications logic card 
was installed at the factory, and you will not need to use this procedure. 

1. Unscrew the front end cap cover (LCD end). 

2. Place the power jumper (located at J1 on the Battery Charger Board) in the OFF position. 

3. Remove the four screws from the Battery Charger Board. 

4. Remove the ribbon cable from the Battery Charger Board to the Backplane Board. 

5. Remove the Battery Charger Board. 

6. Remove the screws holding the retaining bar in front of the processor card. 

7. Insert a communications logic card into the communications card slot beside the processor 
card.  See Figure 1-2 in Section 1. 

8. Replace the retaining bar over the communications card and the processor card. 

9. Replace the Battery Charger Board, and then replace the ribbon cable to the Battery Charger 
Board. 

10. Place the power jumper (located at J1 on the Battery Charger Board) in the ON position. 

11. Replace the front end cap cover. 

4.6 Communication Cards Specifications 
The following subsections list the specifications for each communications card. 
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4.6.1 Serial Card Specifications 
Serial Card Specifications 

EIA-232D CARD 
Meets EIA-232 standard for single-ended data 
transmission over distances of up to 50 feet  
(15 m). 

Data Rate:  Selectable from 1200 to 19,200 
bps.   

Format:  Asynchronous, 7 or 8-bit (software 
selectable) with full handshaking.  

Parity:  None, odd, or even  
(software selectable).  

POWER REQUIREMENTS  
3.3 Vdc, 0.03 W maximum, supplied by 

processor board. When EIA-232D card is 
switching power, the requirement will be 
higher. 

DIMENSIONS  
18 mm H by 51 mm W by 70 mm L (0.7 in. H by 2.0 in. 
W by 2.75 in. L). 

ENVIRONMENTAL  
Operating Temperature:  -40 to 75°C (-40 to 167°F). 
Storage Temperature:  -50 to 85°C (-58 to 185°F). 
Operating Humidity:  To 95% relative, non-

condensing. 

APPROVALS 
Same as the FloBoss 103 unit in which it is installed. 

4.6.2 Dial-up Modem Card Specifications 

Dial-up Modem Card Specifications 
OPERATION  

Mode:  Full-duplex 2-wire for dial-up PSTN 
(Bell 212 compatible).  

Data Rate:  1200, or 2400 baud. 
asynchronous (software selectable). 

Parity:  None, odd, or even (software 
selectable). 

Format:  8, 9, 10, or 11 bits, including start, 
stop, and parity (software selectable). 

Modulation: V2.1 and 103, binary phase-
coherent FSK; V2.2 and 212A, 4 point 
DPSK at 600 baud; V2.2bis, 16 point QAM 
at 600 baud. 
Transmit Carrier Frequencies:  Originate, 
1200 Hz ± 0.1%; Answer, 2400 Hz ± 0.1%. 

Receive Carrier Frequencies:  Originate, 
2400 Hz ± 7 Hz; Answer, 1200 Hz ± 7 Hz. 

Telephone Line Impedance:   
600 ohm typical. 

RTS to Transmission Delay:  Configurable in 
50 millisecond periods (software selectable).

Receiver Sensitivity:  Off to On threshold, -
45 dBm.  On to Off threshold, -48 dBm. 

Maximum Output Level:  0 dBm nominal into 
600 ohms. 
Surge Protection:  Conforms to FCC part 
68 and DOC. 

Surge Isolation:  1000 V ac and 1500 volt 
peak. 

Certification:  FCC Part 68 approved. 

DIMENSIONS  
See Serial Card Specifications. 

ENVIRONMENTAL  
See Serial Card Specifications. 

POWER REQUIREMENTS  
3.3 Vdc, 0.25 W maximum, supplied by processor 

board. 

APPROVALS 
Meets CSA standards for hazardous locations as: 
Model W40106 (with enclosure plug) Type 4 
enclosure 
Class I, Division 1, Groups C & D 
Class I, Division 2, Groups A, B, C & D Temp T3. 
Model W40112 (with optional solar panel mast 
assembly) Type 4 enclosure 
Class I, Division 2, Groups A, B, C & D Temp T3. 
 
FCC registered modem chip.  
Registration Number US:FSTMT06B103, REN 0.6B. 
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4.6.3 Radio Cards Specifications 

FreeWave M-Series Radio Card Specifications 
RADIO LINK 

Frequency Range:  902-928 MHz. 

Type:  Frequency hopping Spread Spectrum. 

Channel Capacity:  50 to 112, user selectable. 

Hopping Patterns:  15 per band, 105 total, user 
selectable. 

Hopping Bands:  7, user selectable. 

Baud Rate:  2400 to 19.2K bps, selectable. 

Radio Data Throughput:  115.2K bps standard 
speed, 38.4 K bps low speed. 

Range:  96 km (60 mi) line of sight.1 

TRANSMITTER 

Output Power:  100 mW – 1 W (+30 dBm). 

RECEIVER 

Sensitivity:  -106 dBm for 10-6 BER. -108 dBm 
for 10-4 BER. 

POWER REQUIREMENTS  

Input Voltage Range:  5.5 to 30 Vdc. 

Current Consumption:   
  At 6 Vdc: Transmit 1000 mA, Receive 152 mA, Idle 40 
  Ma, Sleep 8 mA. 
  At 30 Vdc: Transmit 200 mA, Receive 43 mA, Idle 12 
  mA, Sleep 3 mA. 

DIMENSIONS  

91 mm H by 86 mm W by 15 mm D (3.6 in. H by 3.4 in. 
W by 0.6 in. D). 

ENVIRONMENTAL  

Operating Temperature:  -40 to 75°C (-40 to 167°F). 

APPROVALS 

Same as the FloBoss 103 unit in which it is installed. 

1. Line of Sight signifies a path that is free of natural and man-made obstacles. 

 

MaxStream 9XStream Radio Card Specifications 
RADIO LINK 

Frequency Range: 902 to 928 MHz, unlicensed 
ISM band. 

Type: Frequency hopping Spread Spectrum 
transceiver. 

Channel Capacity: 25 channels. 

Hopping Patterns: 7 hopping sequences. 

Baud Rate:  9600 bps. 

Radio Data Throughput: 9600 bps. 

Range: Indoor 182 – 457 m (600 – 1500 ft).  
Outdoor 11 km (7 mi) with dipole and 32 km (20 
mi) with high gain antenna. 

TRANSMITTER 

Output Power:  100 mW. 

RECEIVER 

Sensitivity: -110 dBm. 

POWER REQUIREMENTS  

Input Voltage Range: 5 Vdc +/- 0.25 V. 

Current Consumption: Transmit – 150 mA nominal.  
Receive – 50 mA nominal. Other cyclic power down 
modes available. 

DIMENSIONS  

91 mm H by 86 mm W by 10 mm D (3.6 in. H by 3.4 in. 
W by 0.4 in. D). 

ENVIRONMENTAL  

Operating Temperature:  Standard 0 to 70°C (32 to 
158°F).  Industrial Version -40 to 85°C (-40 to 185°F). 

APPROVALS 

Same as the FloBoss 103 unit in which it is installed. 
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SECTION 5 – DUAL-VARIABLE SENSOR 

This section describes the Dual-Variable Sensor (DVS), which provides differential pressure and 
static pressure inputs to the FloBoss 103 for orifice flow calculation.  Note that the DVS is not 
equipped to provide a temperature input to the FloBoss; this input comes directly into the FloBoss by 
means of the built-in RTD input.   

This section contains the following information: 

Section          Page 

5.1 Dual-Variable Sensor        5-1 

5.2 DVS Specifications        5-3 

5.1 Dual-Variable Sensor 

The DVS, which uses Rosemount sensor technology, measures differential pressure and absolute or 
gauge (static) pressure by converting the applied pressure to electrical signals and making the readings 
available to the processor board.  The sensor housing screws into an adapter.  The adapter, in turn, 
mounts with four bolts to the bottom of the FloBoss enclosure.   

� NOTE: The DVS Sensor should only be installed and removed at the factory. 

� NOTE: The DVS cable plugs directly into the backplane board.  The DVS cable should only 
be installed and removed at the factory. 

The readings from the Dual-Variable Sensor are stored in analog inputs on the FloBoss.  If the alarm 
for the AI point is enabled, and the DVS fails to communicate during either initialization or operation, 
an alarm is entered in the Alarm Log.  

The DVS uses an interrupt to inform the processor board that it is ready for an update.  This must 
occur at least once per second.  The FloBoss then converts this value and stores it in the proper analog 
input for access by other functions within the unit.  If an update does not occur in the one-second 
interval, the sensor is re-initialized.  A point fail alarm is set if the DVS does not respond to the 
initialization.   

The DVS pressure sensors mount to the base of the explosion proof housing and provide the 
measurement of the P1 pressure and the differential pressure for orifice plate flow measurement 
applications.  The Specifications table on page 5-3 displays the DVS ranges. 

For information on calibration of a DVS sensor, refer to Section 7. 

� NOTE: Consult your local sales representative for special ranges. 
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5.1.1 Process Connections 
Piping from the meter run connects to the Dual-Variable Sensor (DVS) of the FloBoss.  Both the 
static and differential pressures pipe to female ¼-18 NPT connections on the bottom of the DVS.  The 
FloBoss is an upstream device, meaning that the static pressure line normally connects to the high 
pressure side (labeled “H” on the sensor body).   

� NOTE: The FloBoss 103 is intended to be used as an upstream device. 

 

Open the by-pass valve on the valve manifold prior to isolating the sensor from the 
process, to protect the differential cell of the Dual-Variable Sensor.  This keeps one side 
of the differential sensor from being subjected to high pressure while the other side has 
no pressure applied.  This is required when calibrating either differential or static 
pressure.  Refer to Section 7 for the recommended sequence. 

Do NOT close the by-pass valve on the valve manifold until after process pressure has 
been reapplied, to protect the differential cell of the Dual-Variable Sensor.  This keeps 
one side of the differential sensor from being subjected to high pressure while the other 
side has no pressure applied.  Refer to Section 7 for the recommended sequence. 

5.1.2 Configuration 
Use ROCLINK 800 configuration software to configure the DVS. 

♦ The differential pressure is configured at Analog Input Point Number A1. 
♦ The static pressure (gauge or absolute) is configured at Analog Input Point Number A2.   

The Analog Input Points A1-A4 can be configured for fault mode operation on the Advanced tab of 
the Analog Input Setup screen.  The Action on Failure field will determine whether the FloBoss unit 
should hold the last known value or set to a specified fault value. 

The defaults contained within the DVS are the initial pressures read.  The initial range of the 
differential pressure and the static pressure are listed in the Specifications table in Section 5.2.  You 
can re-range each sensor through the calibration routines.  The turndown on the range should not be 
greater than the turndown value in the Specifications table on page 5-3. 

The DVS also supports the conversion of values to metric units.  In metric mode, both the differential 
pressure and the static pressure are in kPa.  To enter metric mode, use ROCLINK 800 software.  The 
FloBoss automatically adjusts the units of the differential pressure, static pressure, RTD, and 
enclosure/battery temperature, to the Metric mode.   

� NOTE:  When selecting the metric mode, the FloBoss adjusts the Units only.  You must 
manually change all values to the proper unit of measurement. 



FloBoss 103 Instruction Manual 

Rev 12/03 Dual-Variable Sensor 5-3 

5.2 DVS Specifications 

 
Dual-Variable Sensor Specifications 

DIFFERENTIAL PRESSURE INPUT 
Range Options:   

0 - 62.2 kPa (0 - 250 in. H2O). 
0 - 248.8 kPa (0 - 1000 in. H2O). 

Reference Accuracy:  ±0.075% of span with a 
10:1 turndown (includes linearity, hysteresis, and 
repeatability effects). 

STATIC PRESSURE INPUT  
Range Options:  Either Absolute or Gauge: 

0 - 5516 kPa (0 - 800 psia/psig).  
0 - 25,000 kPa (0 - 3626 psia/psig).   

Reference Accuracy:  ±0.075% of span with a 6:1 
turndown (includes linearity, hysteresis, and 
repeatability effects).  For spans with less than 6:1 
turndown, contact factory. 
Stability: ±0.1% of upper range limit for 12 months. 

PROCESS CONNECTIONS 
1/4-18 NPT on 2-1/8 in. centers, located on bottom of 
Coplanar flange. 

CONSTRUCTION  
316 SST*.  Wetted O-rings are glass-filled TFE.  
Coupler is stainless steel (CF8M). 

ENVIRONMENTAL AND OTHER SPECS 
Meets the Environmental specifications of the 
FloBoss 103 unit, including Temperature and 
Voltage Surge specifications. 

Note: *Consult factory for special ranges and materials that may be available. 
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SECTION 6 – INPUT/OUTPUT & RTD INPUT 

This section describes the optional Input/Output (I/O) termination points available on the termination 
board.  The I/O termination points provide additional inputs and outputs for implementing expanded 
monitoring and control applications.  This section also describes the RTD Input on the termination 
board. 

The I/O uses the microprocessor for monitoring, control, and acquisition of data from external devices 
connected to the I/O channels.  The I/O channels have removable plug-in terminal blocks for field 
wiring. I/O includes: 

♦ Analog Input – AI. 
♦ Analog Output – AO. 
♦ Discrete Input – DI. 
♦ Discrete Output – DO. 

This section contains the following information: 

Section          Page 

6.1 I/O Wiring Requirements       6-1 

6.2 Analog Input         6-1 

6.3 Analog Output         6-3 

6.4 Discrete Input         6-4 

6.5 Discrete Output        6-5 

6.6 RTD Input         6-6 

6.7 I/O Termination Point Specifications      6-7 

6.1 I/O Wiring Requirements 

I/O wiring requirements are site and application dependent.  Local, state, or NEC requirements 
determine the I/O wiring installation methods.  Direct burial cable, conduit and cable, or overhead 
cables are options for I/O wiring installations.   

6.2 Analog Input 

The Analog Input (AI) monitors current loop and voltage input devices.  The A/D signal input range is 
1 to 5 volts with 10-bit resolution.   

The AI is located at Point Number B1 in ROCLINK 800 software. 

The diagnostic Analog Inputs — logic voltage (E1), battery voltage (E2), and board/battery 
temperature (E5) — are not designed to be configured or wired.   
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The built-in inputs are assigned to the first three Analog Input points in ROCLINK 800 Configuration 
Software: 

♦ Differential pressure located at AI Point A1. 
♦ Static pressure located at AI Point A2. 
♦ RTD temperature located at AI Point A3. 

6.2.1 How to Wire the Analog Input 
The terminals for connecting analog input wiring include: 

AI+ Positive Input 
AI- Negative Input (Common) 

The Analog Input has two field terminals per channel.  A 250-ohm scaling resistor is required for use 
between the “+” and “-” analog input terminals when 4 to 20 mA is implemented.   

The “+” terminal is the positive signal input and the “-” terminal is the signal common.  These 
terminals accept a voltage signal in the 1 to 5 volt range.  Because the “-” terminal is internally 
connected to common, the analog input channels function as single-ended inputs only.   

Current inputs of 4-20 mA can be used with the addition of a 250-ohm resistor across the input 
terminals.  When wiring a 4-20 mA current signal, leave the 250-ohm resistor installed between the 
“+” and “-” terminals. Refer to Figure 6-1. 

+

-

+

–

+

–

External power

+SIGNAL = 4 TO 20 mA

250 OHM

AI

4-20mA transmitter

+ –

 
 

Figure 6-1.  Current Signal on Analog Input 

� NOTE:  When connecting the analog input channel to a voltage device, be sure to 
remove the 250-ohm resistor from the analog input terminal block.   
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-

+ 
- 

External powered device  
(Low-Power Voltage 

Output Sensor) 

+SIGNAL = 1 TO 5 VDC 

AI

+
+ 
 
- 

 

 
 

Figure 6-2.  Voltage Signal on Analog Input 

6.3 Analog Output 

The Analog Output (AO) provides either a 1-5 volt signal or a 4-20 mA current control.  The analog 
outputs use a 8-bit D/A converter with A/D values of 0 and 250. 

The AO is located at Point Number B2. 

6.3.1 How to Wire the Analog Output 
The Analog Output provided on the I/O termination board connects as follows: 

AO+ Positive  
IC Current control 
AO- Common 

Figure 6-3 shows wiring for the Analog Output. 

Control

-

External power

AO

IC
–

+
4-20mA current device +1-5V output

+ –

 
 

Figure 6-3.  4-20 mA Analog Output Current Control 
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Control
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Externally powered
device

AO

IC
–

+ +
1-5V output

Common

Voltage Signal In

 
 

Figure 6-4.  1-5 Volts Analog Output Voltage Control 

6.4 Discrete Input 

The Discrete Input (DI) monitors the status of relays, solid-state switches, or open collector devices.  
DI functions support discrete latched inputs and discrete status inputs. 

When a field device, such as a relay contact or open collector is connected across “+” and “-,” the 
closing of the contacts completes the circuit which causes a flow of current between Vs and ground at 
terminal “-.”  This current flow activates and is sensed in the DI circuitry that, in turn, signals the 
FloBoss electronics indicating that the relay contacts have closed.  When the contacts open, current 
flow is interrupted and the DI circuit signals to the FloBoss electronics that the relay contacts have 
opened.  

The I/O termination board provides a Discrete Input channel located at Point Number B3. 

6.4.1 How to Wire the Discrete Input 
The DI connects as follows: 

DI+ Positive  
DI- Common 

The Discrete Input operates by providing a closed contact across terminals “+” and “-”. Refer to 
Figure 6-5.   
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The Discrete Input is designed to operate only with non-powered discrete devices, such 
as “dry” relay contacts, open collector devices, or isolated solid state switches.  Use of 
the DI channel with powered devices may cause improper operation or damage. 

 

Discrete device + 

- 

Vs 

+ 

-

DI

 
 

Figure 6-5.  Discrete Input Wiring 

6.5 Discrete Output 

The Discrete Output (DO) provides a solid-state switch to control relays and power small electrical 
loads.  The DO circuitry is optically coupled to help isolate the processor board from the input signal.  
Refer to Figure 6-6. 

DO functions include:   
♦ Sustained discrete outputs. 
♦ Momentary discrete outputs. 
♦ Slow pulse-train outputs. 

The I/O termination board provides a Discrete Output channel located at Point Number B4.   

The Discrete Output channel is a normally-open, FET switch. The Discrete Output is a solid-state 
switch enabled by individual signals from the processor I/O lines and capable of handling 50 Vdc at 
0.2 A maximum.  

The Discrete Output on the I/O termination board can be used in: 
♦ Toggle mode. 
♦ Latched mode. 
♦ Timed discrete output (TDO) mode.  
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6.5.1 How to Wire the Discrete Output 
The Discrete Output is connected as follows: 

DO + Normally open contact 

DO - Common 

+

-
External power

Control
DO

+

-

FET Switch

Induction load (solenoid or
relay) using a snuber diode

is highly recommended

 
 

Figure 6-6.  Solid State Relays – Discrete Outputs  

6.6 RTD Input 

The temperature is input through the Resistance Temperature Detector (RTD) probe and circuitry.  
The RTD temperature probe mounts directly to the piping using a thermowell, outside the FloBoss 
enclosure.  RTD wires should be protected either by a metal sheath or by conduit connected to a 
liquid-tight field conduit wiring fitting on the enclosure.   

6.6.1 How to Wire the RTD Input 
The RTD wires connect to the three screw terminals designated “RTD” on the Termination Board.   

The FloBoss 103 provides terminations for a three-wire or two-wire 100-ohm platinum RTD with a 
DIN 43760 curve.  The RTD has an alpha equal to 0.00385.   

Wiring between the RTD probe and the FloBoss 103 should be shielded wire, with the shield 
grounded only at one end to prevent ground loops.  Ground loops cause RTD input signal errors.   

Table 6-1 displays the connections at the RTD terminals for the various RTD probes. 

Table 6-1.  RTD Signal Routing 
 

Terminal Designation 3-Wire RTD 2-Wire RTD 

RTD  + Signal positive input RTD  + RTD  + 

RTD  + Signal positive input RTD  + Jumper to RTD + 

RTD RET  Return reference RTD RET RTD RET 
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6.7 I/O Termination Point Specifications 

 
I/O Termination Points Specifications 

ANALOG INPUT 
Type:  Single-ended, voltage-sense analog inputs 
(current loop if scaling resistor is used). 
Signal:  1 to 5 Vdc, software configurable.  4 to 20 
mA, with 250Ω resistor installed across “+” and “-” 
terminals. 
Accuracy:  0.5% over -40 to 65°C (-40 to 149°F) 
range. 
Isolation:  None.  
Input Impedance:  1 MΩ. 
Filter: Single pole. 
Resolution:  10 bits. 
Sample Period: 1.0 second minimum. 

ANALOG OUTPUT  
Type:  1-5 V output, or 4-20 mA current control. 
Terminals:  
 “+” positive voltage output and “-” common or 
 “IC” positive current point and “-” common. 
Resolution:  8 bits.  
Accuracy:  0.1% of full-scale output. 
Reset Action:  Output goes to last value (software 
configurable) on power-up (warm start) or on 
watchdog time-out. 

DISCRETE INPUT 
Type:  Contact-sense discrete input.  
Terminals:  “+” positive input; “COM” negative input 
(common). 
Current Rating:  35 µA in the active (on) state, 0 µA 
in the inactive (off) state. 
Isolation:  None.   
Frequency:  0.5 Hz maximum. 
Sample Period:  1.0 second minimum. 
DISCRETE OUTPUT 
Type:  Solid-state switch. 
Terminals:  “+” normally-open contact; “-” common. 
Switch Rating:  50 Vdc, 0.2 A maximum. 
Isolation:  3000 V from processor. 
CLASSIFICATION 
FCC Class A and CISPR 22 computing device. 
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SECTION 7 – CALIBRATION 

This section describes the calibration procedures for the Analog Input, RTD Input and Dual-Variable 
Sensor Inputs.  For information on wiring and process connections, refer to Sections 5 and 6. 

This section contains the following information: 

Section          Page 

7.1 Calibration (AI, RTD & DVS)      7-1 

7.2 How to Perform a Calibration       7-1 

7.3 How to Verify a Calibration       7-8 

7.1 Calibration (AI, RTD & DVS) 

Use ROCLINK 800 software to perform initial calibration or re-calibration, such as after a change in 
an orifice plate in the meter run handled by the FloBoss unit.   

The calibration routines support 5-point calibration, with the three mid-points calibrated in any order.  
The low-end or zero reading is calibrated first, followed by the high-end or full-scale reading.  The 
three mid-points can be calibrated next, if desired.   

The diagnostic analog inputs — logic voltage (E1), battery voltage (E2), and board/battery 
temperature (E5) — are not designed to be calibrated.   

The built-in inputs may be calibrated with the 5-point routine.  The built-in inputs are assigned to the 
first three Analog Input points: 

♦ Differential pressure located at AI Point A1. 
♦ Static pressure located at AI Point A2. 
♦ RTD temperature located at AI Point A3. 

The Analog Input on the optional I/O termination board the can be calibrated with the 5 point routine.  
The optional Analog Input is located at AI Point B1. 

7.2 How to Perform a Calibration 

Perform the following steps: 

1. Launch ROCLINK 800 Configuration software and connect to the FloBoss 103.   
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2. Select either Meter > Calibration or Configure > I/O > Analog Input > AI Calibration tab.  If 
you are calibrating the Analog Input on the optional I/O termination board, you must select 
Configure > I/O > Analog Input > AI Calibration tab. 
 
The current reading displays under each meter input as the Freeze Value.  The FloBoss uses 
these values in the flow calculations while calibrating the points. 

3. Click Freeze. 

 
 

Figure 7-1.  Meter Calibration 

4. If you are calibrating a pressure input, read the following Caution, and then isolate the  
Dual-Variable Sensor from the process.   
 
If you are calibrating a RTD temperature input, proceed to Step 6.  If you are calibrating the 
optional AI (AI Point Number B1), proceed to Step 8. 

 

Open the by-pass valve on the valve manifold prior to isolating the sensor from the 
process, to protect the differential cell of the Dual-Variable Sensor.  This keeps one side 
of the differential sensor from being subjected to high pressure while the other side has 
no pressure applied.  This is required when calibrating either differential or static 
pressure.  Refer to Figure 7-2 for the recommended sequence.  
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1
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Shutdn2

L H

2
Open

L H

3
Close

L H

High
Pressure
Remains

Bleed BleedL H

Operating Shutdown Sequence
 

 
Figure 7-2.  Removing the DVS from Service 

5. If you are calibrating a pressure input, set up the pressure calibrator and make the necessary 
connections to the DVS.  Refer to Figure 7-3 for the line orientation during the calibration. 

 
Do not exceed the Differential Pressure range on the DVS to protect the differential cell of 
the Dual-Variable Sensor.  Refer to the Specifications table in Section 7 for the range. 

L H

diff.dsf  
Differential Pressure 

static.dsf

L H

 
Static Pressure 

 
Figure 7-3.  Pressure Calibration Open/Close Orientation 

6. If you are calibrating a temperature input, disconnect the RTD sensor and connect a decade 
box (or comparable equipment) to the RTD terminals of the FloBoss. 

7. Click Calibrate under the desired input to calibrate Diff Press, Stat Press, or Temperature.  
This displays the Set Zero calibration window as in Figure 7-4. 

Closed Closed Closed Closed 

Open Closed 
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Figure 7-4.  Set Zero Calibration Example 

8. Apply the low (zero) value.  For a pressure input, this would typically be open to atmosphere.  

9. Enter the applied value in the Dead Weight / Tester Value field of the Set Zero dialog.  Refer 
to Figure 7-4.  For static pressure on an absolute-pressure device, remember to enter the actual 
current atmospheric pressure, such as 14.73 psi. 

10. When the displayed Live Reading is stable, click Set Zero to calibrate the zero reading.  The 
Set Span window then appears, as in Figure 7-5. 

 
 

Figure 7-5.  Set Span 

11. Apply the desired high value to the input (the top end of the expected operating range).  To 
maintain rated accuracy, be sure to observe the turndown limits listed in the Specifications 
table in Sections 5 and 6.   

12. Enter the applied value in the Dead Weight / Tester Value field of the Set Span dialog.  For 
static pressure on an absolute-pressure device, add the actual atmospheric pressure, such as 
300 + 14.73.   

13. When the Live Reading is stable, click Set Span to calibrate the high reading.  The window 
advances to the Set Midpoint 1 window, as in Figure 7-6. 
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Figure 7-6.  Set Midpoint 1 

14. If you are performing a two-point calibration, click Done.  Calibration for this input is 
complete.  

15. To calibrate Midpoints, apply the desired pressure or temperature and enter the applied value 
in the Dead Weight / Tester Value field.  Note that you can calibrate the midpoints in any 
order.  

16. When the Live Reading is stable, click Set Mid 1 to calibrate this reading.  The display 
advances to the Set Midpoint 2 window, as in Figure 7-7. 

 
 

Figure 7-7.  Set Midpoint 2 

17. If you are performing a three-point calibration, click Done.  Calibration for this input is 
complete.  

18. To calibrate additional Midpoints, apply the desired pressure or temperature and enter the 
applied value in the Dead Weight / Tester Value field.  

19. When the Live Reading is stable, click Set Mid 2 to calibrate this reading.  The display 
advances to the Set Midpoint 3 window, as in Figure 7-8. 

 
 

Figure 7-8.  Set Midpoint 3 
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20. If you are performing a four-point calibration, click Done.  Calibration for this input is 
complete.  

21. To calibrate a third Midpoint, apply the desired pressure or temperature and enter the applied 
value in the Dead Weight / Tester Value field.  

22. When the Live Reading is stable, click Set Mid 3 to calibrate this reading.  The calibration is 
complete, and the display returns to the Meter Calibration window. 

23. When the calibration for a selected point is complete, you have the choice to calibrate another 
input, to verify the calibration or to close the calibration screen.   
 
When the calibration is complete and you calibrated pressure inputs, read the following 
Caution and return the Dual-Variable Sensor to service.  

 

Do NOT close the by-pass valve on the valve manifold until after process pressure has been 
reapplied, to protect the differential cell of the Dual-Variable Sensor.  This keeps one side of 
the differential sensor from being subjected to high pressure while the other side has no 
pressure applied.  Refer to Figure 7-9. 

1a
Close L H

3
Open

L H

4
Close

L H

start3

L H

Pre-Startup

1b
Close

2
Open

Startup Sequence
 

 
Figure 7-9.  Returning the DVS to Service 

� NOTE: If you calibrated the Differential Pressure input, refer to Section 7.2.1, Zero Shift, 
before completing the last step. 

4. Click OK to close the calibration window, cancel freeze values (unfrozen) and enable live 
readings for use in the flow calculations. The Event Log records all calibration settings that 
were changed. 
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7.2.1 Zero Shift 
If desired, use the Zero Shift procedure after calibrating the Differential pressure input.  The 
Differential Pressure is calibrated without line pressure being applied to the sensor.  When the sensor 
is connected back to the process after calibration, a shift in the differential pressure can occur due to 
the influence of the line pressure.  This effect can be canceled out with a Zero Shift adjustment. 

7.2.1.1 How to Adjust for Zero Shift 
To check or adjust for Zero Shift, leave the sensor by-pass valve open (to simulate a no-flow 
condition), with either line pressure or a normal operating static pressure from the calibrator applied 
to the sensor.  This applies the same pressure to both sides of the differential pressure diaphragm to 
give a zero differential pressure reading.  

Perform the following steps: 

1. Ensure ROCLINK 800 software is connected to the FloBoss 103 and running the calibration 
procedure. 

2. If the meter inputs were already released from the freeze condition, click Freeze.  This returns 
the Meter Calibration window as shown in Figure 7-11. 

3. Under the Diff Press input, click Zero Shift to open the Set Zero Shift window shown in 
Figure 7-10. 

 
 

Figure 7-10.  Set Zero Shift 

4. Check the Reading to determine if you need to perform a Zero Shift correction.  

5. If the reading is not zero, click Set Zero Shift to adjust the Zero Shift.  If adjustment is zero, 
click Done or after you click, Set Zero Shift, click Done. 

6. The Meter Calibration window displays.  Refer to Figure 7-1.  Click OK to close the 
calibration window, cancel the freeze values, and cause the FloBoss 103 to begin using live 
readings for the flow calculations. 
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7.3 How to Verify a Calibration 

ROCLINK 800 software can verify the calibration to check if the DVS requires re-calibration.  To 
verify, perform the following steps: 

1. Launch ROCLINK 800 software and connect to the FloBoss 103.   

2. Select Meter > Calibration.  

3. Click Freeze.  This opens the Meter Calibration window.  Refer to Figure 7-11.  The current 
reading displays under each meter input as the Freeze Value.  The FloBoss uses these values in 
the flow calculations while verifying the points.  

 
 

Figure 7-11.  Meter Calibration Window 

 

Open the by-pass valve on the valve manifold prior to isolating the sensor from the 
process, to protect the differential cell of the Dual-Variable Sensor.  This keeps one side 
of the differential sensor from being subjected to high pressure while the other side has 
no pressure applied.  This is required when calibrating either differential or static 
pressure.  Refer to Figure 7-2 on page 7-3 for the recommended sequence. 

4. While observing the previous Caution, apply the desired pressure setting to the input. 

5. Click Verify listed under the input you desire to calibrate.   
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Figure 7-12.  Verify Calibration 

6. To log the Tester Value and the Live Reading to the Event Log as a record of the verification, 
click Log Verify.  

7. Click Done. 

8. Continue to verify all required pressures/values.  

9. When the verification for a selected point is complete, you have the choice to verify another 
input, perform a calibration, or close the calibration screen.  When complete, read the 
following Caution and connect the Dual-Variable Sensor back to the process.  

 

Do NOT close the by-pass valve on the valve manifold until after process pressure has 
been reapplied, to protect the differential cell of the Dual-Variable Sensor.  This keeps 
one side of the differential sensor from being subjected to high pressure while the other 
side has no pressure applied.  Refer to Figure 7-9 on page 7-6. 

10. Click OK to close the calibration window, to cancel freeze values (unfrozen) and to enable 
live readings for use in the flow calculations. The Event Log records all calibration settings 
that were changed. 
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SECTION 8 – TROUBLESHOOTING 

This section provides generalized guidelines for troubleshooting of the FloBoss 103.  The procedures 
in this chapter should be performed before removing power for any reason, after restoring power, and 
if the unit is disassembled. 

The following tools are required for troubleshooting: 

♦ IBM-compatible personal computer. 
♦ ROCLINK 800 software. 
♦ Flat-head and Philips screwdrivers. 

Section          Page 

8.1 Troubleshooting Guidelines       8-1 

8.2 Troubleshooting Checklists       8-1 

8.3 Procedures         8-3 

8.1 Troubleshooting Guidelines 

When you are attempting to diagnose a problem with the FloBoss 103:  

• Remember to write down what steps you have taken,  

• Note the order in which you remove components,  

• Note the orientation of the components before you alter or remove them,  

• Save the configuration and log data (see Section 8.3.1), 

• Read and follow all Cautions in this manual.   

When you are done troubleshooting, perform the restart procedure in Section 8.3.3. 

8.2 Troubleshooting Checklists 

If you are experiencing troubles with an internal dial-up modem: 

• Check to make sure power is applied to the FloBoss unit.  Check the ON/OFF jumper, the 
wiring connections at CHG+ and CHG-, and the wiring at the power source. 

• Check the wiring to the modem. Refer to Section 4. 

• Check the communication port settings in ROCLINK 800 Configuration Software. Refer to 
ROCLINK 800 Configuration Software User Manual (Form A6121). 



FloBoss 103 Instruction Manual  

8-2 Troubleshooting Rev 12/03 

• Check the modem INIT string.  It will be displayed in the communication port settings in 
ROCLINK 800 Configuration Software. Refer to ROCLINK 800 Configuration Software User 
Manual (Form A6121). 

If you are experiencing troubles with a serial communications connection (LOI, EIA-232, or EIA-
485): 

• Check to make sure power is applied to the FloBoss unit.  Check the ON/OFF jumper, the 
wiring connections at CHG+ and CHG-, and the wiring at the power source. 

• Check the wiring to the modem. Refer to Section 4. 

• Check the communication port settings in ROCLINK 800 Configuration Software. Refer to 
ROCLINK 800 Configuration Software User Manual (Form A6121). 

If you are experiencing troubles with an I/O point (Analog Input, Analog Output, Discrete Input, or 
Discrete Output): 

• Check to see how the channel is configured using ROCLINK 800 software.   

• If the configuration looks correct, then simulate an input (within the range of the input) or 
force an output to be produced using ROCLINK 800 software.   

• If an input channel is in question, you may be able to use one of the outputs (known to be in 
working order) to simulate the required input.  Likewise, if an output channel is in question, 
you may able to connect it to a working input channel and check the results. 

� NOTE: No field repair or replacement parts are associated with the I/O termination points.   

If you are experiencing problems with the FloBoss 103 that appear to be software-related, try 
resetting the FloBoss 103. 

• Use a Warm Start to restart without losing configuration or log data.  To perform a Warm 
Start, open ROCLINK 800 software, connect to the FloBoss 103 and select ROC > Flags.  
Refer to ROCLINK 800 Configuration Software User Manual (Form A6121). 

• Use a Cold Start to restart without a portion of the configuration, log data, or programming 
that may be the trouble.  To perform a Cold Start, open ROCLINK 800 software, connect to 
the FloBoss 103 and select ROC > Flags.  Refer to ROCLINK 800 Configuration Software 
User Manual (Form A6121). 

• Use the RESET button on the FloBoss unit to restore the unit to factory defaults without 
connecting to ROCLINK 800 software.  Refer to Section 8.3.2. 

� NOTE: If these methods do not solve the problem, contact your local sales representative. 

If you are experiencing trouble with powering up the FloBoss 103: 
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• Check the ON/OFF jumper, the wiring connections at CHG+ and CHG-, and the wiring at the 
power source. 

• Check the batteries for voltage.  The battery pack contains three D-size lead-acid batteries 
providing 2.5 Amp-hours of current at 6.2 volts nominal.  If the batteries are below the 
nominal voltage, replace them.  Refer to Section 3. 

If your Dual-Variable Sensor (DVS) is not responding: 

1. Launch ROCLINK software. 

2. Select Configure >I/O > AI Points. 

3. Select Analog Inputs 1 (Point Number A1). 

4. Ensure that the DVS is not in manual mode by setting the Scanning field to Enabled.   

5. If the DVS is still not responding, reset the DVS to factory defaults to clear invalid calibration 
data.   

No field repair or replacement parts are associated with the DVS, DVS input or RTD input.  Return 
the FloBoss to your local sales representative for repair or replacement.   

� NOTE: The DVS should only be installed and removed at the factory. 

8.3 Procedures 

8.3.1 How to Preserve Configuration and Log Data 
Perform this backup procedure, before removing power to the FloBoss 103 for repairs, 
troubleshooting, removing or adding components, or upgrades.  This procedure preserves the current 
flow computer configuration and log data held in RAM.   

 

When installing equipment in a hazardous area, ensure that all components are approved 
for use in such areas.  Check the product labels.  Change components only in an area known 
to be non-hazardous. Performing these procedures in a hazardous area could result in 
personal injury or property damage. 

To avoid circuit damage when working inside the unit, use appropriate electrostatic 
discharge precautions, such as wearing a grounded wrist strap. 

1. Launch ROCLINK 800 software. 

2. Ensure that the configuration is saved in flash memory by performing a Save to Flash Memory 
(ROC > Flags).  This saves all configuration settings, including the current states of the ROC 
Flags and calibration values. 
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3. Select ROC > Collect Data and select the All checkbox. Click OK.  This action saves event 
logs, alarm logs, report data, and history. You can specify your own file name and path if 
desired. 

4. Select File > Save.  The Save As dialog box appears.   

5. Type the desired File name for the backup file, or use the default.  

6. Click Save.  The file is saved in the default directory C:/Program Files/ROCLINK 800/Data 
unless you changed the directory. 

8.3.2 How to Reset the FloBoss 103 
The Reset jumper is located on the LCD (if installed) or on the Battery Charger Board.  It can be used 
to perform a special type of cold start.  This jumper permits a power-up reset to re-establish a known 
operating point.  This includes re-initializing the Communication Ports to the factory default 
configuration.   

This cold start does not include any of the clearing options available in a Cold Start performed using 
ROCLINK 800 software.   

� NOTE: This type of reset restores the communications ports to the factory configuration 
defaults.  Some user-entered configuration parameters may be lost.  Therefore, try to back up 
any required data before performing this reset. 

1. Refer to Section 8.3.1 and perform the backup procedure. 

2. Unscrew the front end cap cover (LCD end).  

3. Place the reset jumper (located on the LCD, if installed, or on the Battery Charger Board at J2) 
in the RST position. 

4. Cycle the power. 

5. Remove the reset (RST) jumper and install it in the normal (NORM) position. 

6. Replace the front end cap cover (LCD end). 

7. Refer to Section 8.3.3 and perform the Restart and Reconfigure procedure. 

This reset action loads the factory default values into the communication ports. 
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8.3.3 How to Restart and Reconfigure 
After removing power to the FloBoss 103 and performing maintenance or repair as needed, perform 
the following steps to start your FloBoss 103 and reconfigure your data.  The procedure assumes you 
are using ROCLINK 800 software.   

 

Ensure all input devices, output devices, and processes remain in a safe state upon restoring 
power.  An unsafe state could result in property damage. 

When installing equipment in a hazardous area, ensure that all components are approved 
for use in such areas.  Check the product labels.  Change components only in an area known 
to be non-hazardous. Performing these procedures in a hazardous area could result in 
personal injury or property damage. 

1. Reconnect power to the FloBoss 103 by inserting the CHG+ / CHG- power terminal. 

2. Launch ROCLINK 800 software, log in, and connect to the FloBoss 103. 

3. Verify that the configuration is correct.  If it is not, continue by configuring the required items.  
If major portions or the entire configuration needs to be reloaded, perform the remaining steps.   

4. Select File > Download. 

5. From the Open dialog box, select the backup configuration file (has extension *.800).   

6. Select the portions of the configuration you want to download (restore).   

7. Click Download to restore the configuration. 

8.3.4 How to Connect the Termination Board to the Backplane 
The FloBoss 103 is shipped with the termination board connected to the backplane through a 34-pin 
interface connector.  You may have a shrouded connector which ensures the correct polarity.  If for 
any reason you must disconnect the termination board from the backplane, be careful to re-connect the 
shrouded connector using the following steps. 

1. Insert the 34-pin interface connector into the backplane connector.  Make sure that the 
connector shell faces away from the backplane and toward the termination board.  See Figure 
8-1. 

2. Once the connection has been made to the backplane, use the connector shell to guide the pins 
of the 34-pin interface connector into the termination board connector.  See Figure 8-2.  Use 
caution; you will not be able to see the connection being made within the housing. 

� NOTE:  If the 34-pin interface connector and boards are not re-assembled in this manner, the 
pins may be misaligned and not make a full connection.  The FloBoss 103 will not function 
correctly.  Depending on which connections are made, the unit may appear to be working if the 
LCD is present.  
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Figure 8-1 . Backplane with 34-Pin Interface Connector 

 
 

Figure 8-2 .  34-Pin Interface Connector 

Attach this end to 
termination board 
second 

Attach this end to 
backplane first 
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GLOSSARY OF TERMS 

A 
AGA – American Gas Association. 

AI – Analog Input.  

AO – Analog Output. 

Analog – Analog data is represented by a continuous variable, such as an electrical current signal. 

AP – Absolute Pressure. 

ASCII – American (National) Standard Code for Information Interchange. 

B 
Built-in I/O – I/O channels that are fabricated into the FloBoss and do not require a separate option.  

Also called “on-board” I/O. 

C 
Configuration – Typically, the software setup of a device, such as a FloBoss, that can often be 

defined and changed by the user.  Can also mean the hardware assembly scheme. 

CSA – Canadian Standards Association. 

CTS – Clear To Send modem communications signal. 

D 
DB – Database. 

dB – Decibel. A unit for expressing the ratio of the magnitudes of two electric signals on a 
logarithmic scale. 

DCD – Data Carrier Detect modem communications signal. 

DI – Discrete Input. 

Discrete – Input or output that is non-continuous, typically representing two levels such as on/off. 

DO – Discrete Output. 

Download – To send data, a file, or a program to the FloBoss unit. 

DP – Differential Pressure. 
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DSR – Data Set Ready modem communications signal. 

DTR – Data Terminal Ready modem communications signal. 

Duty Cycle – Proportion of time during a cycle that a device is activated.  A short duty cycle 
conserves power for I/O channels, radios, and such. 

DVM – Digital voltmeter. 

DVS – Dual-Variable Sensor.  Provides static and differential pressure inputs to a FloBoss. 

E 
ESD – Electronic Static Discharge. 

EIA-232 – Serial Communications Protocol using three or more signal lines, intended for short 
distances.  Also referred to as RS-232. 

EIA-485 – Serial Communications Protocol requiring only two signal lines.  Can allow up to 32 
devices to be connected together in a daisy-chained fashion.  Also referred to as RS-485. 

EMI – Electro-magnetic interference. 

EU – Engineering Units. 

F 
Firmware – Internal software that is factory-loaded into a form of ROM.  In the FloBoss, the 

firmware supplies the software used for gathering input data, converting raw input data calculated 
values, storing values, and providing control signals. 

Flash ROM – A type of read-only memory that can be electrically re-programmed.  It is a form of 
permanent memory and requires no backup power. 

FSK – Frequency shift keyed. 

FST – Function Sequence Table, a type of program that can be written by the user in a high-level 
language designed by Emerson Process Management Flow Computer Division. 

G 
GFA – Ground fault analysis. 

GND – Electrical ground, such as used by the FloBoss power supply. 

GP – Gauge Pressure. 



FloBoss 103 Instruction Manual 

Rev 12/03 Glossary of Terms G-3 

H 
hw – Differential pressure. 

I, J 
I/O – Input/Output. 

IEC – Industrial Electrical Code. 

K 
KB – Kilobytes. 

kHz – Kilohertz. 

L 
LCD – Liquid Crystal Display. Display only device used for reading data. 

LOI – Local Operator Interface.  Refers to the serial (RS-232) port on the FloBoss through which 
local communications are established, typically for configuration software running on a PC. 

M 
mA – Milliamp(s); one thousandth of an ampere. 

mW – Milliwatts, or 0.001 watt. 

mV – Millivolts, or 0.001 volt.  

N 
NEC – National Electrical Code. 

NEMA – National Electrical Manufacturer’s Association. 

O 
OH – Off-Hook modem communications signal. 

Off-line – Accomplished while the target device is not connected (by a communications link).  For 
example, off-line configuration is configuring a FloBoss in an electronic file that is later loaded 
into the FloBoss. 

Ohms – Units of electrical resistance. 
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On-line – Accomplished while connected (by a communications link) to the target device.  For 
example, on-line configuration is configuring a ROC while connected to it, so that current 
parameter values are viewed and new values can be loaded immediately. 

Opcode – Type of message protocol used by the FloBoss to communicate with ROCLINK software, 
as well as host computers with ROC driver software. 

P, Q 
Parameter – A property of a point that typically can be configured or set by the user.  For example, 

the Point Tag ID is a parameter of an Analog Input point.  Parameters are normally edited by using 
configuration software running on a PC. 

Pf – Flowing pressure. 

PC – Personal computer. 

Point – Software-oriented term for an I/O channel or some other function, such as a flow calculation.  
Points are defined by a collection of parameters. 

Point Number – The number of an I/O point as installed in the FloBoss system. 

PRI – Primary PID control loop. 

Protocol – A set of standards that enables communication or file transfers between two computers.  
Parameters include baud rate, parity, data bits, stop bit, and the type of duplex. 

PSTN – Public Switched Telephone Network. 

PT – Process Temperature. 

PTC – Positive Temperature Coefficient. 

PTT – Push-to-Talk signal. 

Pulse – Transient variation of a signal whose value is normally constant.   

R 
RAM – Random Access Memory.  In a FloBoss, it is used to store history, data, most user programs, 

and additional configuration data. 

RFI – Radio frequency interference. 

RI – Ring Indicator modem communications signal. 

ROC – Remote Operations Controller is a microprocessor-based unit that provides remote monitoring 
and control. 
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ROCLINK Software – Configuration software used to configure FloBoss units. 

ROM – Read-only memory.  Typically used to store firmware. 

RTD – Resistance Temperature Detector. 

RTS – Ready to Send modem communications signal. 

RXD – Received Data communications signal. 

S 
Script – An uncompiled text file (such as keystrokes for a macro) that is interpreted by a program to 

perform certain functions.  Typically, scripts can be easily created or edited by the end-user to 
customize the software. 

SP – Setpoint, or Static Pressure. 

SPK – Speaker. 

SRAM – Static Random Access Memory.  Stores data as long as power is applied; typically backed 
up by a lithium battery or supercapacitor. 

System Variables – Parameters configured that describe the FloBoss unit.  These parameters are set 
in the Device Information screen of ROCLINK software. 

T-Z 
Tf – Flowing temperature. 

TLP – Type (of point), Logical (or point) number, and Parameter number. 

TXD – Transmitted Data communications signal. 

Upload – Send data, a file or a program from the FloBoss unit to a configuration PC or the Host. 
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RTDs 

Application and Technical Data (cont.) 

Calibration 

Occasionally, the interchangeability tolerance listed for a sensor is unacceptable for an application. On those occasions there 
are three types of calibrations available. Thermo Sensors maintains a laboratory with equipment traceable to the National 
Bureau of Standards to furnish these calibrations. 

1. If there is only one temperature of interest, or the interest is over a narrow range, elements can be selected by calibration 
to have a closer interchangeability tolerance of no more than .25% of the tem perature. This selection calibration makes field 
adjustment of the measurement instrument unnecessary when elements are changed in critical applications. 

2. Elements can be calibrated at a particular temperature of interest. Also if there are temperatures of interest over a narrow 
range, a two or three point calibration will provide the user with information for interpolation within that range so that the 
measurement instrument can be adjusted. 

3. a complete computer generated resistance/temperature table can be provided for a platinum sensor over the range of 0°C 
to its maximum useful temperature. These tables can be provided in °F or °C with temperature increments from .01° to 1° as 
specified by the customer. 

Matched Pairs 
When using two platinum sensors to measure the differential temperature of chilled water, standard ± 0.12% elements can 
produce an error as much as 0.6°C. Usually this is unacceptable in critical applications. In those cases, sensors having a 
differential of down to ± 0.6°C at 0°C or .25% of a selected temperature can be furnished by calibration at additional cost. 

Lead Wire Compensation 

Since the readout instrumentation for sensors is normally remoted considerable distances from the sensors themselves, it is 
important to consider and usually eliminate additional resistance imposed by the connecting wires. It is important that only the 
resistance change of the sensor be measured. To eliminate any change in lead resistance due to ambient changes, either a 
three or four wire connection should be used. 

Most industrial applications are served well by using a three wire system while the four wire is common in laboratory 
environments. 

Diagrams and comments relating to the four commonly used wiring systems are shown below. 

2-Wire System

 

At balance RB will equal RT + 2RL giving an error equal to the two leads of the sensor connection. Depending on lead length 
and wire size the error may be negligible or profound. 



3-Wire System

 

Industrial sensors commonly use this three wire connection system. For this system to be effective, all the leads (RLA, B, C) 
should be very near the same length and of the same gauge. 

At balance: 
RB = RB LB = RT + RLA 
RT = RBB + RLB - RLA

Any error would be to the magnitude of the difference in resistance of RLA and RLB which should be negligible assuming the 
leads are the same length and gauge. 

4-Wire System

 

This system provides precision measurements. By switching the pairs of leads and averaging, you arrive at a value from 
which the lead resistance, thermal emf's in the leads and resistance changes in the leads due to ambient variation has been 
eliminated. 

Switch Position a At balance: 
RB + RB LC = RT + RLA 
RT = RBB + RLC - RLA

Switch Position B 
At balance: 
RB + RB LA = RT + RLC 
RT = RBB + RLA = RLC
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Introduction

Scope of Manual
This instruction manual provides installation,
maintenance, and parts information for the 1-inch
Type D2 FloPro control valve and actuator.

No person may install, operate, or maintain a Type
D2 FloPro control valve without first (1) being fully
trained and qualified in valve, actuator, and
accessory installation, operation, and maintenance,
and (2) carefully reading and understanding the
contents of this manual. If you have any questions
about these instructions, contact your Fisher sales
office before proceeding.

Description
The Type D2 FloPro control valve (patents pending)
(figures 1 and 2) is a compact, rugged valve
designed for on-off control of a variety of fluids at

Figure 1. Type D2 FloPro Control Valve

W8329

pressures up to 155 bar (2250 psig). This valve is
ideal for use as a dump valve on gas separators and
scrubbers. It is also well suited for other high
pressure applications in natural gas production,
compression, and processing. The Type D2 FloPro
valve has threaded end connections and is available
in a 1-inch globe style body.

Note

Fisher does not assume responsibility
for the selection, use, or maintenance
of any product. Responsibility for
proper selection, use, and
maintenance of any Fisher product
remains solely with the purchaser and
end-user.

Specifications
Table 1 lists specifications for the Type D2 FloPro
control valve. Some of the specifications for a given
control valve as it originally comes from the factory
are stamped on a nameplate located on the upper
diaphragm casing flange.

Instruction Manual
Form 5738
September 2003 D2 FloPro Valve
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Table 1. Specifications

Valve Assembly Pressure Class

ASME B16.34 Class 900

Maximum Inlet Pressure and Temperature(1)

155 bar from –46 to 93°C, and 150 bar at 149°C.
(2250 psig from –50 to 200°F, and 2185 psig at
300°F)

Maximum Allowable Pressure Drop(1)

Spring-to-Close - Flow Down(2): 155 bar (2250
psig)
Spring-to-Open - Flow Down(2): 103 bar (1500
psig)
Spring-to-Close - Flow Up: 103 bar (1500 psig)
Spring-to-Open - Flow Up: 103 bar (1500 psig)

Shutoff Classification

ANSI Class IV ANSI/FCI 70-2 and IEC 60534-4

Construction Materials

Valve Body and Bonnet: ASME SA 352 LCC
Stress relieved
Valve Plug and Seat: (R0006) Alloy 6
Valve Stem: (S31600) 316 SST
O-Rings: (HNBR) Hydrogenated Nitrile
Packing: PTFE/Carbon PTFE
Packing Springs: (N07718) Inconel 718
Stem Bushing: (Ryton) PPS
Actuator Diaphragm: Nitrile/Polyester
Actuator Springs: Zinc-plated steel

Flow Characteristic

FloPro Characterized

Port Diameter

13 mm (1/2 inch)

Maximum Travel

13 mm (1/2 inch)

Approximate Weight

7.7 kg (17 lb)

Material Temperature Capabilities

Valve Body Assembly: –46 to 149°C 
(–50 to 300°F)

Actuator Assembly: –46 to 93°C (–50 to 200°F)

Bonnet/Body Connection

Threaded with leakoff bleed

Actuator Configuration

The D2 FloPro actuator is an on-off
spring-and-diaphragm. Actuator action is
Spring-to-Close from the factory.

For Spring-to-Open actuator action, a
Spring-to-Open Spring Kit (10C1998X012) must
be used

Maximum Actuator Casing Pressure

2.4 bar (35 psig)

Minimum Required Actuator Casing Pressure

2.1 to 2.4 bar (30 to 35 psig)

Actuator Diaphragm Effective Area

194 cm2 (30 square inches)

Actuator Pressure Connections

1/4 inch NPT female
1. The pressure or temperature limits in the referenced tables and any applicable ASME code limitations should not be exceeded.
2. Standard flow direction.
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Installation

WARNING

Always wear protective gloves,
clothing, and eyewear when
performing any installation operations
to avoid personal injury.

Personal injury or equipment damage
caused by sudden release of pressure
may result if the valve assembly is
installed where service conditions
could exceed the limits given in table 1
or on the appropriate nameplates. To
avoid such injury or damage, provide a
relief valve for overpressure protection
as required by accepted industry or
local, state, and Federal codes and
good engineering practices.

Check with your process or safety
engineer for any additional measures
that must be taken to protect against
process media.

CAUTION

This valve is intended for a specific
range of pressures, temperatures, and
other service conditions (see table 1).
Applying different pressure,
temperature, and other conditions to
the valve could result in parts damage,
malfunction of the valve, or loss of
control of the process. Do not expose
this valve to service conditions or
variables other than those for which
this valve is intended. If you are not
sure what these conditions are, you
should contact Fisher for more
complete specifications. Provide the
product serial number (shown on the
nameplate) and all other pertinent
information.

1.  Before installing the valve, inspect it to be certain
that the valve body cavity is free of foreign material.
Clean out all pipelines to remove scale, welding
slag, and other foreign materials.

2.  The control valve assembly may be installed in
any orientation unless limited by seismic criteria.
However, the normal method is with the actuator
vertical above the valve body.

The standard flow direction is indicated by the arrow
on the valve body.

3.  Use accepted piping practices when installing the
valve in the pipeline.

4.  If continuous operation is required during
inspection or maintenance, install a three-valve
bypass around the control valve assembly.

Note

The 1-inch Type D2 FloPro valve is
equipped with ENVIRO-SEAL� D2
packing.

The actuator, as shipped from the factory, is
spring-to-close. If spring-to-open action is required,
see the Changing Actuator Action section in this
manual.

Additionally, the actuator as shipped from the
factory, has the FloPro flow adjuster set at a 3/8 inch
port flow rate position. If some other flow rate is
desired, see the Setting Valve Flow Rate section in
this manual.

Setting Valve FloPro Flow Adjuster

Spring-to-Close Actuator Action
1.  To change the valve flow rate, loosen the flow
adjuster socket head cap screws (key 29), and
reposition the flow adjuster halves (key 14 and 15) to
the desired flow rate position. See figure 4 for flow
rate settings.

Spring-to-Open Actuator Action
1.  Attach a pressure line to the actuator. Supply
pressure to the actuator to seat the plug in the seat
ring.

2.  To change the valve flow rate, loosen the flow
adjuster socket head cap screws (key 29), and
reposition the flow adjuster halves (key 14 and 15) to
the desired flow rate position. See figure 4 for flow
rate settings.

Changing Actuator Action from
(Spring-to-Close) to (Spring-to-Open)
Key numbers are referenced in figures 6 and 7.

Note

The following procedure requires use
of Spring Kit 10C1998X012.
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1.  Remove the six short actuator casing cap screws
(key 22) first. Once these have been removed from
the actuator assembly, carefully remove the two
long actuator cap screws (key 30).

Note

Be aware as you loosen and remove
the actuator cap screws that the
actuator springs are under
compression.

2.  Remove the upper casing (key 21) and the
springs (key 27).

3.  Do not turn the valve stem (key 4) while removing
the diaphragm hex nut (key 26). Use an appropriate
tool on the machined flats located on the valve stem
above the flow adjuster for this procedure. Continue
the actuator disassembly by removing the washer
(key 24) diaphragm plate (key 25), diaphragm (key
19), and washer (key 24). Inspect the diaphragm for
any wear or damage. Replace with a new one if
necessary.

4.  Unscrew the socket head cap screws (key 29),
and remove the flow adjuster halves (key 14 and
15). Position the stem (key 4) to its most upward
position.

5.  Place the 3 springs (key 27) from the Spring Kit in
their approximate, equally spaced, locations in the
bottom casing (key 20). Place the washer (key 24)
over the valve stem. Then install the diaphragm
plate (key 25) and, using the diaphragm plate,
correctly position the actuator springs.

6.  Place the diaphragm (key 19) over the stem,
along with washer (key 24). Position the diaphragm
so the holes in the diaphragm align with the holes in
the bottom casing.

7.  Insert a 1/8 inch diameter drift punch, or other
suitable device through the 5/32 diameter hole in the
valve stem located below the bottom of the
previously removed flow adjuster. Install hex nut
(key 26) and tighten to 11 N�m (95 lbf�in). Remove
the 1/8 inch drift punch or other holding device.

8.  Attach the upper casing by first installing the two
long cap screws (key 30) opposite one another.
Begin tightening the two long screws evenly until the
remaining six shorter cap screws (key 22) can be
installed with their hex nuts. Continue tightening the
actuator casing cap screws evenly using a
cross-tightening procedure. Torque to 14 N�m 
(10 lbf�ft).

9.  Connect a pressure line to the top actuator
pressure connection, and apply pressure to the

actuator. Stroke the actuator until the valve plug is
seated on the seat ring. Install the flow adjuster,
positioning it to the desired travel. Tighten the flow
adjuster socket head cap screws to 3 N�m 
(26 lbf�in).

10.  Release the actuator pressure, and install the
vent plug (key 28) into the bottom casing pressure
connection.

Maintenance
Valve parts are subject to normal wear and must be
inspected and replaced as necessary. Inspection
and maintenance frequency depends on the severity
of service conditions. This section includes
instructions for packing and trim maintenance,
reversing the action, and replacing actuator parts.

All maintenance operations can be performed with
the valve in the line.

Note

Whenever a gasket seal or O-ring is
disturbed by removing or shifting
gasketed parts, a new gasket should
be installed upon reassembly. This is
necessary to ensure a good gasket
seal, since the used gasket or O-ring
will not seal properly.

WARNING

Avoid personal injury from sudden
release of process pressure. Before
performing any maintenance
operations:

� Always wear protective gloves,
clothing, and eyewear when
performing any maintenance
operations to avoid personal injury.

� Disconnect any operating lines
providing air pressure or a control
signal to the actuator. Be sure the
actuator cannot suddenly open or
close the valve.

� Use bypass valves or completely
shut off the process to isolate the
valve from process pressure. Relieve
process pressure on both sides of the
valve. Drain the process media from
both sides of the valve.
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� Use lock-out procedures to be
sure that the above measures stay in
effect while you work on the
equipment.

� The valve packing box may
contain process fluids that are
pressurized, even when the valve has
been removed from the pipeline.
Process fluids may spray out under
pressure when removing the packing
hardware or packing rings.

� Check with your process or safety
engineer for any additional measures
that must be taken to protect against
process media.

Valve Trim Maintenance

Note

The following maintenance procedures
apply to both spring-to-close and
spring-to-open actuator
configurations, except for steps 2 and
8 as noted.

Key numbers are referenced in figures 6 and 7.

1.  Isolate the control valve from the line pressure,
release pressure from both sides of the valve body,
and drain the process media from both sides of the
valve.

2.  For spring-to-close actuator action only, apply
pressure to the actuator to fully stroke it open. This
will raise the plug off its seat so that the valve stem
serrations are visible inside the flow adjuster window
(see figure 5). Loosen the socket head screws (key
29) and lower the flow adjuster (key 14 and 15) to its
lowest position on the valve stem. Retighten the
socket head screws (key 29) to 3 N�m (26 lbf�in).
Relieve pressure to the actuator, shut off all
pressure lines to the actuator, and disconnect. Use
lockout procedures to be sure that the above
measures stay in effect while you work on the
equipment.

Note

The preceding step is intended to
prevent damage to the valve plug (key
3) and seat ring (key 5) during the
removal of the bonnet and actuator.

3.  Unscrew the bonnet from the valve body.

WARNING

Avoid personal injury from sudden
release of process pressure. If the
process media starts to escape from
the safety vent (see figure 4) located in
the bonnet neck of the valve body,

STOP DISASSEMBLY IMMEDIATELY! 

The escape of process media indicates
that the valve has NOT been isolated
from the process media, or process
pressure is trapped in the valve body.

4.  Once the bonnet has been removed from the
valve body, inspect the seat ring (key 5) for wear or
damage. If the seating surface has been damaged,
remove it from the valve body. Also remove the seat
ring gasket (key 6). Clean and inspect the valve
body gasket surface for damage. Visually inspect the
valve body interior below the seat ring for erosion.
Replace the valve body if necessary.

To replace the seat ring, first install a new seat ring
gasket. Install the new seat ring and tighten to 230
N�m (170 lbf�ft).

Cover the opening in the valve body to prevent
foreign material from getting into the valve body
cavity.

5.  Inspect the valve stem for scratches or wear, and
valve plug for wear or damage. Replace if
necessary.
6.  If the valve plug requires replacement, use an
appropriate tool on the machined flats located on the
valve stem above the flow adjuster and unscrew the
valve plug from the valve stem. Replace it with a
new valve plug. Screw the valve plug into the valve
stem, being careful not to damage the plug seat or
plug contour. Tighten to 18 N�m (13 lbf�ft).
7.  Lubricate a new O-ring (key 13) with Dow
Corning 111 compound or equivalent and place it
into the valve body as shown in figure 6 or 7. Ensure
that no foreign material blocks the safety vent hole.
Screw the bonnet into the valve body, and torque to
a range of 542.3 to 677.9 N�m (400 to 500 lbf�ft).
8.  For spring-to-close actuator action only,
attach the pressure line to the actuator, and supply
pressure to the actuator. Move the flow adjuster to
approximately midpoint on the valve stem serration.
Release the pressure to the actuator. This allows the
plug to find its seated position.
9.  Set the flow adjuster to the desired travel position
(see figure 4), and tighten the flow adjuster socket
head cap screws to 3 N�m (26 lbf�in).
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Packing and Valve Trim Maintenance

Note

The following maintenance procedures
apply to both spring-to-close and
spring-to-open actuator
configurations, except for steps 2, 23,
and 26 as noted.

Key numbers are referenced in figures 6 and 7.

1.  Isolate the control valve from the line pressure,
release pressure from both sides of the valve body,
and drain the process media from both sides of the
valve.

2.  For spring-to-close actuator action only, apply
pressure to the actuator to fully stroke it open. This
will raise the plug off its seat so that the valve stem
serrations are visible inside the flow adjuster window
(see figure 5). Loosen the socket head screws (key
29) and lower the flow adjuster (key 14 and 15) to its
lowest position on the valve stem. Retighten the
socket head screws (key 29) to 3 N�m (26 lbf�in).
Relieve pressure to the actuator, shut off all
pressure lines to actuator, and disconnect. Use
lockout procedures to be sure that the above
measures stay in effect while you work on the
equipment.

Note

The preceding step is intended to
prevent damage to the valve plug (key
3) and seat ring (key 5) during the
removal of the bonnet and actuator.

3.  Unscrew the bonnet from the valve body.

WARNING

Avoid personal injury from sudden
release of process pressure. If the
process media starts to escape from
the safety vent (see figure 4) located in
the bonnet neck of the valve body,

STOP DISASSEMBLY IMMEDIATELY! 

The escape of process media indicates
that the valve has NOT been isolated
from the process media, or process
pressure is trapped in the valve body.

4.  Once the bonnet has been removed from the
valve body, inspect the valve seat (key 5) for wear or

Figure 2. Packing and Belleville Spring Stacking Order

ANTI-EXTRUSION
RING

PACKING SET

ANTI-EXTRUSION
RING
SPACER

BELLEVILLE
SPRINGS

PACKING
RETAINER

E0784-1

damage. If the seating surface has been damaged,
remove it from the valve body. Also remove the seat
ring gasket (key 6). Clean and inspect the valve
body gasket surface for damage. Visually inspect the
valve body interior below the seat ring for erosion.
Replace the valve body if necessary.

To replace the seat ring, first install a new seat ring
gasket. Install the new seat ring and tighten to 230
N�m (170 lbf�ft).

Cover the opening in the valve body to prevent
foreign material from getting into the valve body
cavity.

5.  Remove the six short actuator casing cap screws
(key 22) first. Once these have been removed from
the actuator assembly, carefully remove the two
long actuator cap screws (key 30).

Note

Be aware as you loosen and remove
the actuator cap screws that the
actuator springs are under
compression.

6.  Remove the upper casing (key 21) and the
springs (key 27).

7.  Do not turn the valve stem (key 4) while removing
the diaphragm hex nut (key 26). Use an appropriate
tool on the machined flats located on the valve stem
above the flow adjuster for this procedure. Continue
the actuator disassembly by removing the washer
(key 24) diaphragm plate (key 25), diaphragm (key
19), and washer (key 24 for spring-to-open or key 36
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Figure 3. Belleville Spring Procedure

BELLEVILLE SPRINGS
REASONABLY TIGHT TO

SEAT THE PACKING

BELLEVILLE SPRINGS
COMPLETELY LOOSENED

BELLEVILLE SPRINGS
FINGER TIGHT, THEN

TIGHTEN 1/2 TURN

for spring-to-close). Inspect the diaphragm for any
wear or damage. Replace with a new one if
necessary.

If you wish to inspect/replace the bonnet to actuator
casing O-ring (key 16), mark the orientation of the
actuator pressure connection to the bonnet for later
reference (see figure 5). Unscrew the hex nut (key
18) from the bonnet. Remove the bottom casing (key
20).

8.  Unscrew the flow adjuster socket head cap
screws (key 29), and remove the flow adjuster
halves.

9.  Unscrew the packing retainer (key 7) from the
bonnet (key 2). After the packing retainer has been
unscrewed from the bonnet, pull the valve stem and
plug out of the bonnet.

10.  Remove the three Belleville springs (key 9),
packing spacer (key 10), packing (key 11), and two
anti-extrusion rings (key 12) from the bonnet. See
figure 2.

11.  Clean and inspect the packing box wall to
ensure that the packing surfaces are not damaged. If
the surface condition is damaged, and cannot be
improved by light sanding, replace the bonnet by
contacting your Fisher sales office.

12.  Inspect the valve stem for scratches or wear,
and valve plug for wear or damage. Replace if
necessary.

13.  If the valve plug requires replacement, use an
appropriate tool on the machined flats located on the
valve stem above the flow adjuster and unscrew the

valve plug from the valve stem. Replace it with a
new valve plug. Screw the valve plug into the valve
stem, being careful not to damage the plug seat or
plug contour. Tighten to 18 N�m (13 lbf�ft).

14.  Inspect the valve stem bushing (key 8) located
in the upper end of the bonnet. If damaged, remove
and replace it with new bushing (key 8). Replace the
valve stem bushing by inserting the bushing, flange
end first, into the bore located at the top of the
bonnet flow adjuster window. Insert until the flange
snaps into the groove provided for it.

15.  Remove the O-ring (key 17) from the upper end
of the bonnet. Replace it with a new one, and
lubricate it with Dow Corning 111 compound or
equivalent.

16.  Install new packing according to the packing
arrangement shown in figure 2. Slide the valve stem
through the packing retainer. Place the Belleville
springs over the valve stem, positioned as shown in
figure 2. Carefully slide the stem through the packing
to a point where the serration extends completely
into the flow adjuster window of the bonnet (see
figure 5).

17.  Apply a light film of Dow Corning 111 lubricant
or equivalent (key 33) to the threads of the packing
retainer (key 7).

18.  Install the packing retainer into the bonnet and
tighten until the Belleville springs (key 9) are
reasonably tight to seat the packing. See figure 3.

19.  Completely loosen the packing retainer to
relieve all Belleville spring compression. See 
figure 3.
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Figure 4. Flow Rate Adjustments
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20.  Retighten the packing retainer with your fingers
until the packing retainer contacts the Belleville
springs. See figure 3.
21.  Tighten the packing retainer 1/2 turn clockwise.
See figure 3.
22.  If the bottom casing (key 20) has been removed,
place O-ring (key 16) into the groove provided in the
top of the bonnet. Place the bottom casing on the
bonnet, oriented in the same position as marked in
step 7 on page 7. Screw the hex nut (key 18) onto
the bonnet, and tighten to 203 N�m (150 lbf�ft).
23.  For spring-to-close actuator action only,
assemble the actuator by first placing the washer
(key 24) over the valve stem. Then place the
diaphragm (key 19) over the valve stem, and
position it so the holes in the diaphragm match the
holes in the casing. Place the diaphragm plate (key
25) over the valve stem. Install the washer (key 24),
diaphragm hex nut (key 26). Tighten the diaphragm
hex nut to 11 N�m (95 lbf�in), while holding the stem
by the flats. Install the springs (key 27) and attach
the upper casing (key 21) by first installing the two
long cap screws (key 30) opposite one another.
24.  Begin tightening the two long screws evenly
until the remaining six shorter cap screws (key 22)

can be installed with their hex nuts. Continue
tightening the actuator casing cap screws evenly
using a cross-tightening procedure. Torque to 14
N�m (10 lbf�ft).

25.  Lubricate a new O-ring (key 13) with Dow
Corning 111 compound or equivalent and place it
into the valve body as shown in figure 6 or 7. Ensure
that no foreign material blocks the safety vent hole.
Screw the bonnet into the valve body, and torque to
a range of 542 to 678 N�m (400 to 500 lbf�ft).

26.  For spring-to-close actuator action only,
attach the pressure line to the actuator, and supply
pressure to the actuator. Move the flow adjuster to
approximately midpoint on the valve stem serration.
Release the pressure to the actuator. This allows the
plug to find its seated position.

27.  Set the flow adjuster to the desired travel
position (see figure 4), and tighten the flow adjuster
socket head cap screws to 3 N�m (26 lbf�in).
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Figure 5. Type D2 FloPro Interior Detail

PRESSURE
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Figure 6. Type D2 FloPro Assembly—Spring-to-Close
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Figure 7. Type D2 FloPro Assembly—Spring-to-Open
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Parts Ordering
Components that are not manufactured by Fisher
should not, under any circumstances, be used in any
Fisher valve. The use of parts not manufactured by
Fisher may adversely affect the performance of the
valve as well as worker and workplace safety.

Note

Fisher does not assume responsibility
for the selection, use, or maintenance
of any product. Responsibility for
proper selection, use, and
maintenance of any Fisher product
remains solely with the purchaser and
end-user.

Parts Kits
Description  Part Number

* Valve Trim Kit
Includes key numbers 3, 5, 6, and 13 19B8485X012

* Valve Packing Kit
Includes key numbers 8, 11,
12 (2 req’d), 13, 16, and 17 19B8486X012

* Spring-to-Open Spring Kit
Includes key number 27 (3 springs) 10C1998X012

Parts List
Note

Part numbers are shown for recommended spares
only. For part numbers not shown, contact your
Fisher sales office.

Key Description Part Number

 1 Valve Body
 2 Bonnet
 3 Valve Plug
 4* Valve Stem 39B5914X012
 5 Seat Ring
 6* Seat Ring Gasket 19B5887X012
 7 Packing Retainer
 8 Valve Stem Bushing
 9 Belleville Springs (3 req’d)
10 Packing Spacer
11 ENVIRO-SEAL D2 Packing Set
12 Anti-Extrusion Ring (2 req’d)
13 Valve Body O-ring
14 Flow Adjuster Half
15 Flow Adjuster Half
16 Casing O-ring
17 Valve Stem O-ring
18 Hex Nut
19* Diaphragm 39B3849X012
20 Bottom Casing
21 Upper Casing
22 Short Actuator Casing Cap Screws (6 req’d)
23 Nut
24 Washer (2 req’d for spring-to-open, 1 req’d for spring-to-close)
25 Diaphragm Plate
26 Diaphragm Hex Nut
27 Springs

Spring-to-Close (6 springs)
Spring-to-Open (Spring Kit, 3 springs included)

28 Vent Plug
29 Flow Adjuster Socket Head Cap Screws (2 req’d)
30 Long Actuator Casing Cap Screws (2 req’d)
31 Nameplate
32 Caution Label
33 Lubricant, Dow Corning 111 Compound or equivalent
36 Washer (spring-to-close)

*Recommended spare parts

Fisher 
Marshalltown, Iowa 50158 USA
Cernay 68700 France  
Sao Paulo 05424 Brazil
Singapore 128461
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Dyna-flo 4000 Controllers Mounted on a Dyna-Flo Control Valve Assembly
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12.

12.

4

5

Rotate proportional band knob and set at zero

(closed position).

5
5
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Calibration Procedure  Initial Set-up

6.

4

5.

5
5

.

.

.

.

.

.

.

. (Maximum value is bourdon tube upper  limit.)

B)
Rotate proportional band knob and set at 10 (open position).

C)
Rotate proportional band knob and set at 1.5 (15% propor-
tional band).

The output pressure gauge should indicate 8-10 psi pressure.
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3

4

4

4

4 & 5

35

Regular Maintenance

.

.

.

.

.

used, one for output, and
one for supply pressure.

.

.
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2

2

2

Changing Controller Action



Model

Dyna-Flo 4000 Pressure Controllers

Operation, Parts and Instruction Manuals

Dyna-Flo Control Valve Services Ltd.

Edmonton, Alberta, CANADA

Phone: (780)-469-4000

Fax: (780)-469-3149

Toll Free: 1-(866)-396-2356

Website: www.dynaflo.com
7Technical Sales Bulletin | November 2003

2

5

2



Model8

Dyna-Flo Control Valve Services Ltd.

Edmonton, Alberta, CANADA

Phone: (780)-469-4000

Fax: (780)-469-3149

Toll Free: 1-(866)-396-2356

Website: www.dynaflo.com
Technical Sales Bulletin | November 20038

Dyna-Flo 4000 Pressure Controllers

Operation, Parts and Instruction Manuals

4

56

3

s

, and set aside.

77

.

.

Complete Steps 1 through 4 of relay replacement.
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3

2,

bellows
in appropriate range and material. Quantity 2 are required.
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5,

4

4

4

4

35

4

2

(key 11, figure 5) that connects the

link (key 12) to the beam (key 1).

Note: Use Proper Thread Sealant on all tubing
connections.

.

.

.

.

.
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Start-Up & Tuning Guidelines

4000

1)
Check that controller is calibrated.

2)
Check that supply regulator set point matches the
controller output range.

3)
Set the pressure setting knob at the required pres-
sure.

4)
Based on your process (fast, or slow) set the propor-
tional band:

a)  for a fast (liquid) system, use a setting of 10
(100 percent)

b)  for slow (gas) system uses a calculated pro-
portional band setting, from the expression:

20 X Allowable Error
         Output Pressure Range
(X 10 for percent value)

Example:
- 3 psig Allowable Error
- 30 psig output Range
20 X 3 / 30 = setting of 2 (20% PB)

5)
Check the proportional action by either making a
small set point change, or bumping the flapper
lightly, and watching for the output to cycle.  Lower
the proportional band setting if the system does not
cycle, and check again.  Repeat this process until the
controller output does cycle, and then double
proportional band setting for a reasonable starting
point.

6)
Minimize proportional band effect on set point by
turning the nozzle (Key 50) until the process pressure
matches the controller pressure setting.

7)
Check the proportional band setting for stable
operation by making a change in the process and
watching for cycling.

4010

1)
Check that controller is calibrated.
2)
Check that supply regulator set point matches the
controller output range.

3)
Set the pressure setting knob at the required pressure.

4)
Based on your process (fast, or slow) set the reset:

a)  for a fast (liquid) system use 0.05 minutes per
repeat

b)  for a slow system (gas) use 0.5 minutes per
repeat

5)
Based on your process (fast, or slow) set the propor-
tional band:

a)  for a fast (liquid) system, use a setting of 10
(100 percent)

b)  for slow (gas) system uses a calculated
proportional band setting, from the expression:

20 X Allowable Error
         Output Pressure Range
(X 10 for percent value)

Example:
- 3 psig Allowable Error
- 30 psig output Range
20 X 3 / 30 = setting of 2 (20% PB)

6)
Check the proportional action by either making a small
set point change, or bumping the flapper lightly, and
watching for the output to cycle.  Lower the propor-
tional band setting if the system does not cycle, and
check again.  Repeat this process until the controller
output does cycle, and then double proportional band
setting for a reasonable starting point.

7)
Check the reset action by either making a small set point
change, or bumping the flapper lightly, and watching
for the output to cycle.  Increase the reset setting if the
system does not cycle, and check again.  Repeat this
process until the controller output does cycle, and then
triple that reset setting for a reasonable starting point.

8)
Check the reset setting for stable operation by making
a change in the process and watching for cycling.



Model12

Dyna-Flo Control Valve Services Ltd.

Edmonton, Alberta, CANADA

Phone: (780)-469-4000

Fax: (780)-469-3149

Toll Free: 1-(866)-396-2356

Website: www.dynaflo.com
Technical Sales Bulletin | November 200312

Dyna-Flo 4000 Pressure Controllers

Operation, Parts and Instruction Manuals

4

4
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7 & 8)

pipestand

• Commonly Replaced Part
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Type 4660 High-Low Pressure Pilot
The Type 4660 pneumatic high-low pressure pilot
(figure 1) activates safety shutdown systems for
flowlines, production vessels, and compressors. This
pilot is available with either single or dual set point
capability, using patented switch points, to maintain
full output pressure when the process pressure is
within the set point range. If the process pressure is
outside this range, the pilot switches from full output
pressure to zero output pressure.

The primary switching mechanism in this pilot is a
block-and-bleed relay assembly. This construction
can be used in both block-and-bleed and bleed-only
systems.

Features
� Superior Performance—Repeatability meets

the U.S. Minerals Management Service test
tolerances referenced in Outer Continental Shelf
(OCS) Order No. 5 and defined in the American
Petroleum Institute (API) RP14C standard.

� Easy Maintenance—Simple modular
construction plus a line of prepackaged parts kits
makes pilot maintenance fast and easy.

� Reliable Operation—The pilot uses a
field-proven Bourdon tube process pressure sensing
element that reduces maintenance by eliminating the
need for wetted dynamic O-rings.

� Environmental Packaging—Construction
materials have been selected to protect the pilot
from corrosive environments such as the salt spray
atmosphere of offshore platforms.

� Vibration Resistance—The rugged Bourdon
tube sensing element and shock-absorbing switch
points dampen the effects of vibration while
maintaining performance.

W4035 / IL

FRONT VIEW

LEFT SIDE WITH

CASE COVER OFF

W4034-/ IL

Figure 1. Type 4660 High-Low Pressure Pilot with Block and
Bleed Relay

� Set Point Accuracy—Standard high-resolution
set point adjustments are easy to set,
non-interactive, and can be locked in place to
maintain the desired set point. The optional set point
indication assemblies on the front panel are easy to
read and let you simply dial in the desired set point.

Product Bulletin
34.5:4660
April 2003 4660 Pressure Pilot
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Table 1. Additional Specifications, Bar

BOURDON TUBE
RATING(1) SET RANGE(1)

SET POINT ∆PMIN (MINIMUM
ALLOWABLE DIFFERENCE

 BETWEEN HIGH AND LOW SETTINGS) TRIP-TO-RESET ZONE
RATING(1) SET RANGE

Single High-Low Unit High-Only/
Low-Only Pair

TRIP TO RESET ZONE

7
17
35
70

0.3 to 6.6
0.6 to 16.6
1.1 to 33.4
2.1 to 67.9

0.7
1.7
3.5
6.9

0.2
0.5
1.0
2.1

≤0.1
0.3
0.5
1.0

100
170
350
500
700(2)

3.2 to 100.2
5.2 to 167.2

10.4 to 334.4
15.6 to 501.5
20.7 to 668.8

10.3
17.2
51.7
70.7
103.4

3.1
5.2

10.3
15.5
20.7

1.6
2.6
5.2
7.8

10.3
1. Rating indicated on Bourdon tube and set range on front panel are in kPa (1 bar = 100 kPa).
2. Available in N05500 (K-Monel) only, for NACE.

Table 2. Additional Specifications, Psig

BOURDON TUBE
RATING

SET RANGE

SET POINT ∆PMIN (MINIMUM
 ALLOWABLE DIFFERENCE

BETWEEN HIGH AND LOW SETTINGS) TRIP-TO-RESET ZONE
RATING

SET RANGE
Single

High-Low Unit
High-Only/

Low-Only Pair

TRIP TO RESET ZONE

100
250
500
1000

3 to 97
8 to 242
5 to 485

30 to 970

10
25
50

100

3.0
7.5
15
30

≤1.5
3.8
7.5
15

1500
2500
5000
7500
10,000(1)

45 to 1455
75 to 2425

150 to 4850
225 to 7275
300 to 9700

150
250
750

1025
1500

45
75
150
225
300

23
38
75
113
150

1. Available in N05500 (K-Monel) only, for NACE

� Cost-Effective Design—One pilot provides
either a high-low function or a single switch point,
whichever the application requires.

� Installation Versatility—Panel, rack,
pipestand, or actuator mounting is available to meet
field requirements.

� Operational Indications—A supply pressure
test function is provided. The optional output
indicator lets you check at a glance whether the pilot
output pressure is at full output or zero output
pressure.

� NACE Conformance—A K-Monel Bourdon
tube is available for those applications where the
pilot must meet the requirements of NACE Standard
MR0175.
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Specifications
Available Configurations

� High-low, � low-only, or � high-only set point
capability

Input Signal(1)

Type: Process pressure sensed with a Bourdon
tube
Bourdon Tube Ratings: See table 1 or 2
Overpressure Protection: Maximum allowable
emergency process pressures and maximum
allowable process pressures to ensure set point
readjustability are shown in table 3

Output Signal(1)

� Zero pressure or � full supply pressure
(automatically resets)

Supply Pressure(1),(3)

Normal Operating Pressure: 1.4 to 4.4 bar (20
to 65 psig)
Medium: Air or natural gas
Quality: Should be dry with solid particles
removed

Steady-State Air Consumption(2)

Output Signal at 0 psig: ≤0.134 normal m3/hr
(≤5 Scfh)
Output Signal at Full Supply Pressure:
≤0.00134 normal m3/hr (≤0.05 Scfh)

Set Point Adjustments

Continuously adjustable between 3 and 97% of
Bourdon tube rating; see table 1 or 2 for ranges

Performance in Percentage of Bourdon Tube
Rating

Repeatability(1): ≤0.25%
Set Point ∆Pmin .
(See table 1 or 2)
Single High-Low Unit: 10% for up to 170 bar
(2500 psig) Bourdon tubes; 15% for 350, 500, and
700 (NACE) bar (5000, 7500, and 10,000 (NACE)
psig) Bourdon tubes

Low-Only and High-Only Pair: 3%
Trip-to-Reset Zone: ≤1.5% (see table 1 or 2)

Exhaust Capacity

Cg ≥15

Construction Materials

Case and Cover: Polyester
Front Cover: Tinted Lexan with scratch-resistant
coating
Base: Hard-anodized nickel-sealed aluminum
alloy
Bourdon Tube: � 316 stainless steel, or
� N05500 (K-Monel)
Relay Body, Relay Flange, Nozzle/Flapper
Assembly Orifice Block, and Switch Point.
Housings: Glass-filled Ryton
Relay Diaphragm: � Nitrile/Polyester or
� Fluorosilicone/Polyester (low temperature
version), or � Fluoroelastomer/Polyester
Relay Disks: � Nitrile, � Fluorosilicone (low
temperature version), or
� Fluoroelastomer/Polyester
Process Pressure Block, Tubing, Front Plate,
Flapper, Linkages, and Other Major Metal
Parts: Stainless steel
Gaskets: Neoprene and nitrile
O-Rings.
Relay: � Nitrile or � Fluoroelastomer
Switchpoint Assembly: Nitrile impregnated with
molybdenum disulphide
Base/Case: Nitrile

Operating Conditions(1),(3)

Condition Normal Operating
Limits

Nominal
Reference

Nitrile Elastomers:
-40 to 60�C
(-40 to 140�F)

Ambient
temperature

Fluoroelastomer Elastomers:
-7  to 71�C
(-20 to 160�F

21�C (70�F)

Fluorosilicone Elastomers:
(Low Temperature Version)
-75 �F (-59�C)

Process
temperature

-29 to 93�C
(-20 to 200�F)

21�C (70�F)

(continued)
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Specifications (continued)
Operating Influences(1) on Switch Point
Sensitivity

Supply Pressure: ≤0.05% of Bourdon tube rating
for a 10% change in supply pressure
Ambient Temperature: � ≤1.5% (standard
construction) or � ≤2.5% (low temperature
version) of Bourdon tube rating throughout normal
operating limits with nominal reference
Time: ≤1% of Bourdon tube rating over 30 days
at ambient temperature nominal reference
Process Pressure: Range shift or set point drift
can occur if process pressure exceeds the
Bourdon tube rating

Pressure Connections

1/4 inch NPT female

Mounting

� Panel, � rack, � pipestand, or � actuator

Approximate Weight

2.3 kg (5 pounds)

Options

� Visual output indication, � fluoroelastomers in
relay, � low-temperature version to -59�C-
(75�F) � 316 stainless steel panel mounting
flange, � set point indication, � tamper-resistant
front cover, or � 1/2 inch NPT male pressure
connections

1. This term is defined in ISA Standard S51.1.
2. Normal m3/h--Normal cubic meters per hour at 0�C and 1.01325 bar, absolute. Scfh--Standard cubic feet per hour at 60�F and 14.7 psia.
3. The pressure/temperature limits in this bulletin and any applicable standard or code limitation for valve should not be exceeded.

Table 3. Maximum Allowable Process Pressure(1)

BOURDON TUBE RATING MAXIMUM ALLOWABLE EMERGENCY PROCESS PRESSURE

Bar(2) Psig
Stainless Steel Bourdon Tubes N05500 (K-Monel) Bourdon Tubes

(NACE)Bar( ) Psig
Bar(2) Psig Bar(2) Psig

6.9
17.2
34.5
69.0

100
250
500

1000

13.8
34.2
69.0

138.0

200
500

1000
2000

13.8
34.2
69.0

138.0

200
500

1000
2000

103.4
172.4
344.8
517.2
689.5

1500
2500
5000
7500

10,000

206.8
344.8
517.2
646.3

N/A

3000
5000
7500
9375

N/A

206.8
258.6
430.9
568.8
758.5

3000
3750
6250
8250

11,000

Maximum Allowable Process Pressure to Ensure Set Point Readjustability(3)

6.9
17.2
34.5
69.0

100
250
500

1000

13.8
34.8
51.7

103.5

200
500
750

1500

13.8
22.3
53.4
89.7

200
325
775

1300

103.4
172.4
344.8
517.2
689.5

1500
2500
5000
7500

10,000

155.1
172.4
517.2
646.3

N/A

2250
2500
7500
9375

N/A

124.0
227.5
344.8
517.2
689.5

1800
3300
5000
7500

10,000
1. Normal operating process pressures should not exceed the Bourdon tube rating.
2. Ratings indicated on Bourdon tube are in psig and kPa (1 bar = 100 kPa).
3. Values listed for the N05500 Bourdon tubes are for a 2% deviation from set point due to overpressure.
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LOW
SETPOINT
PIVOT

HIGH
SET POINT
PIVOT

FLAPPER

NOZZLE
BEAM

BOURDON TUBE

PROCESS PRESSURE

LOW SETPOINT
ADJUSTMENT

HIGH SETPOINT
ADJUSTMENT

BLOCK AND BLEED
RELAY ASSEMBLY

SUPPLY PRESSURE

OUTPUT PRESSURE

SPRING

38A3803-A
A2898-2 / IL

Figure 2. Principle of Operation Schematic

Principle of Operation

Refer to figure 2.

Process pressure is connected to the Bourdon tube
sensing element. While the process pressure
remains in the adjusted set ranges (between the low
set point and the high set point), the flapper does not
contact either set point pivot. This keeps the nozzle
capped and maintains full output pressure.

As the process pressure decreases below the low
set point value, the radius of arc of the Bourdon tube
contracts. This causes the flapper to contact the low
set point pivot and uncap the nozzle, which blocks
supply pressure and vents (bleeds) output pressure.
As the process pressure increases above the high
set point value, the radius of arc of the Bourdon tube
extends. This causes the flapper to contact the high
set point pivot, also uncapping the nozzle and
providing block-and-bleed action. When the process
pressure returns to the set range, the nozzle is again
capped, switching the relay back to maintain full
output pressure.

Performance
The performance characteristics shown in figure 3
and table 4 illustrate several important functional
parameters.

SL represents the low set point and SH represents
the high set point. The set range capability is 3 to 97
percent of the Bourdon tube rating. However, with a
single high-low unit or a high-only/low-only pair,
there is a limit on how close to each other the set
points can be adjusted. This limit is defined as set
point ∆PMIN and is shown as SL′ and SH′.

Trip-to-reset is the combined effect of pilot deadband
and hysteresis. After the pilot has tripped, it
automatically resets when the process pressure
returns to the set range. However, full output
pressure is not instantaneous. The difference
between the set point and reset to full output
pressure is the trip-to-reset zone. This parameter is
also a function of the Bourdon tube rating as shown
in figure 3 and table 4.

Repeatability is the switch point deviation around the
set point as a percentage of the Bourdon tube rating.
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TRIP-TO-
RESET ZONE

SET POINT
∆PMI

N100%

OUTPUT
PRESSURE

PROCESS PRESSUREA2897-2

Figure 3. Performance Characteristics (also see table 4).

Applications
Figure 4 shows some of the many ways in which the
Type 4660 high-low pressure pilot may be
connected to accommodate requirements for single
and dual outputs as well as single and dual process
pressure lines. Examples A and D in figure 4 show
how a pair of high-only and low-only pilots are
connected to obtain closer set points as specified by
the set point ∆PMIN values in tables 1 and 2.
Example B or C shows connections for a
two-segment flow line configuration that adheres to
API Specification RP14C. Example E shows a
typical connection to an electrical pressure switch.

Table 4. Performance Characteristics

CONSTRUCTION

PERCENT OF BOURDON
TUBE RATING

CONSTRUCTION SET POINT
∆PMIN

TRIP-TO-RESET
ZONE

REPEATABILITY

Single 
High-Low Unit

10(1) 1.5 0.25

High-Only/Low
-Only Pair

3

1. 5000 and 7500 Psig Bourdon tubes are 15 percent of Bourdon tube rating.

Installation

Normal installation is with the pilot mounted vertically
and the connections for process pressure, supply
pressure, and output pressure facing down. The
supply medium should be regulated dry air or natural
gas with solid particles removed.

Figures 5 and 6 illustrate the mounting dimensions
and the location of the pressure connections.
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PROCESS

OUTPUT

SUPPLY

PROCESS NO. 1

OUTPUT

SUPPLY
PROCESS 
NO. 2

SUPPLY

SUPPLY
PROCESS NO. 1 PROCESS 

NO. 2

OUTPUT TO SUPPLY PROCESS

SUPPLY

PROCESSOUTPUT

ELECTRICAL
PRESSURE
SWITCH

A. HIGH−ONLY AND LOW−ONLY PILOTS

SENSING A SINGLE PROCESS POINT

AND HAVING A SINGLE OUTPUT

B. LOW−ONLY AND HIGH/LOW PILOTS

WITH DUAL OUTPUTS AND DIFFERENT

PROCESS PRESSURES

C. LOW−ONLY AND HIGH/LOW PILOTS

WITH SINGLE OUTPUT AND

DIFFERENT PROCESS PRESSURES

D. LOW−ONLY AND HIGH−ONLY PILOTS

WITH DUAL OUTPUTS AND

COMMON PROCESS PRESSURE

E. HIGH/LOW PILOT INTERFACED

WITH A PRESSURE SWITCH

C0584-1 / IL

39A1578-A

38A6087-B
38A6086-B

38A6084-B38A6085-B

OUTPUT OUTPUT

OUTPUT

OUTPUT
OUTPUT

Figure 4. Typical Connection Schematics
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39A1578-A
18A3804-G
B1589-3 / IL

NOTE:
ALL CONNECTIONS ARE 1/4 NPT

FIELD MOUNTING

PANEL MOUNTING
RIGHT SIDE VIEW

REAR REMOVAL
FRONT REMOVAL

mm
(INCH)

18A3804-F
A3299-1 / IL

Figure 5. Panel Mounting Dimensions
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OPTIONAL

SUPPLY
CONNECTION

OUTPUT
CONNECTION

PROCESS
CONNECTION

BOTTOM VIEW

  mm
(INCH)

HORIZONTAL

PIPESTAND MOUNTING

VERTICAL PIPESTAND

MOUNTING

10B2287-B
B1965 / IL

Figure 6. Pipestand Mounting Dimensions
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Ordering Information

Note: Fisher does not assume responsibility for
the selection, use, or maintenance of any
product. Responsibility for the proper selection,
use, and maintenance of any Fisher product
remains solely with the purchaser and end-user.

When ordering, specify:

Application

� Bourdon tube rating and material

� Composition, pressure, and temperature of the
process fluid

� Ambient temperature range

� Description of application

Construction

Refer to the Specifications table. Review the
information under each specification and in the
referenced tables; specify the desired selection
whenever there is a choice to be made.

Fisher 
Marshalltown, Iowa 50158 USA
Cernay 68700 France  
Sao Paulo 05424 Brazil
Singapore 128461

The contents of this publication are presented for informational purposes only, and while every effort has been made to ensure their accuracy,
they are not to be construed as warranties or guarantees, express or implied, regarding the products or services described herein or their use
or applicability. We reserve the right to modify or improve the designs or specifications of such products at any time without notice.

Fisher does not assume responsibility for the selection, use or maintenance of any product. Responsibility for proper selection, use and 
maintenance of any Fisher product remains solely with the purchaser and end-user.

�Fisher Controls International LLC 1982, 2003; All Rights Reserved    Printed in USA

Fisher is a mark owned by Fisher Controls International LLC, a business of Emerson Process Management. The Emerson logo is a 
trademark and service mark of Emerson Electric Co. All other marks are the property of their respective owners. This product may be 
covered under patent 4,485,727 or pending patents.

Emerson Process Management

www.Fisher.com
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WX 6 x 6 1,000 Btu/hr 0.293 kW WX 18 x 24 12.000 Btu/hr 3.514 kW
WX 6 x 12 2,000 Btu/hr 0.586 kW WX 18 x 30 15,000 Btu/hr 4.393 kW 
WX 6 x 24 4,000 Btu/hr 1.171 kW WX 18 x 36 18,000 Btu/hr 5.272 kW
WX 6 x 60 10,000 Btu/hr 2.929 kW WX 18 x 48 24,000 Btu/hr 7.029 kW
WX 8 x 8 1,778 Btu/hr 0.521 kW WX 18 x 60 30,000 Btu/hr 8.786 kW
WX 10 x 12 3,333 Btu/hr 0.976 kW WX 18 x 72 36,000 Btu/hr 10.543 kW
WX 12 x 12 4,000 Btu/hr 1.171 kW WX 24 x 24 16,000 Btu/hr 4.686 kW
WX 12 x 24 8,000 Btu/hr 2.343 kW WX 24 x 30 20,000 Btu/hr 5.857 kW
WX 12 x 36 12,000 Btu/hr 3.514 kW WX 24 x 36 24,000 Btu/hr 7.029 kW
WX 12 x 48 16,000 Btu/hr 4.686 kW WX 24 x 48 32,000 Btu/hr 9.372 kW
WX 12 x 60 20,000 Btu/hr 5.857 kW WX 24 x 60 40,000 Btu/hr 11.715 kW
WX 12 x 72 24,000 Btu/hr 7.029 kW WX 24 x 72 48,000 Btu/hr 14.058 kW

INSTALLATION & OPERATION INSTRUCTIONS

STANDARD HEATER APPLICATIONS

Model WX Series Heaters are certified for use in Class I, Division 1 and 2, Group D hazardous locations by both
FM and CSA/CGA

The WX Series Cata-Dyne™ features an improved efficiency catalyst pad that requires 1/3 less fuel to generate
the same heat value as our BX Series Cata-Dyne™ heater.

The Cata-Dyne™ heater can be used in all indus-
trial indoor locations where a source of infrared
radiant heat is required, providing adequate venti-
lation is available.

CERTIFICATION
Model WX (Series X) Cata-Dyne™ Explosion-
proof, flameless infrared catalytic gas heaters are
certified by the Canadian Standards Association
(CSA) for use in Class I, Divisions 1 and 2, Group D
hazardous (classified) locations and Factory
Mutual Global (FM), for use in Class I, Division 1,
Group D hazardous (classified) locations, tempera-
ture code T2C at an ambient temperature of 40ºC
(104ºF). 

The Model BX (Series G) Cata-Dyne™ heater is
certified by CSA and FM for use in general indus-
trial non-hazardous locations. The MKII model
(Series X) Explosion-proof, flameless infrared cat-
alytic gas heater is certified by CSA for use in
Class I, Divisions 1 and 2, Group D hazardous
(classified) locations. Models listed are certified for
industrial use only, for either natural gas or
propane gas. CSA approved models are equipped
for high altitudes: 0 - 4,500 ft. (0-1,370 m) above
sea level.

INSTALLATION
To ensure maximum efficiency of your 
Cata-Dyne™ heater, it should be installed with the
heating surface positioned plus or minus 45° from
the vertical plane at a height of no more than 8
ft.(2.44 m). All heaters must be installed in accor-
dance with the latest revisions of the Canadian
Electrical Code, CAN/CGA-B149.1, the Natural Gas
Installation Code and/or CAN/CGA-B149.2, the

CATA-DYNE ™ HEATER

Head Office & Factory:
5918 Roper Road, Edmonton, Alberta, Canada  T6B 3E1

Telephone: (780) 466-3178  Fax: (780) 468-5904  
Toll Free: 1-800-661-8529

E-mail: info@ccithermal.com             www.ccithermal.com

WX Model (Series X)
Approved for use in Class I, Division 1 and 2, Group D hazardous (classified) locations by both FM and CSA

Model
Number

Model
Number

Specifications (Btu/hr Input Ratings)
For Both Natural and Propane Gas

Max. Btu/hr Max. Btu/hrMax. kW Max. kW

Specifications (Btu/hr Input Ratings)
For Both Natural and Propane Gas

Cata-Dyne™ Heater - Models Available

BX 6 x 6 1,500 Btu/hr 0.4 kW BX 18 x 24 18,000 Btu/hr 5.3 kW
BX 6 x 12 3,000 Btu/hr 0.9 kW BX 18 x 30 22,500 Btu/hr 6.6 kW
BX 6 x 24 6,000 Btu/hr 1.8 kW BX 18 x 36 27,000 Btu/hr 7.9 kW
BX 8 x 8 3,500 Btu/hr 1.0 kW BX 18 x 48 36,000 Btu/hr 10.5 kW
BX 10 x 12 5,000 Btu/hr 1.5 kW BX 18 x 60 45,000 Btu/hr 13.2kW
BX 12 x 12 6,000 Btu/hr 1.8 kW BX 18 x 72 54,000 Btu/hr 15.8 kW
BX 12 x 24 12,000 Btu/hr 3.5 kW BX 24 x 24 24,000 Btu/hr 7.0 kW
BX 12 x 36 18,000 Btu/hr 5.3 kW BX 24 x 30 30,000 Btu/hr 8.8 kW
BX 12 x 48 24,000 Btu/hr 7.0 kW BX 24 x 36 36,000 Btu/hr 10.5 kW
BX 12 x 60 30,000 Btu/hr 8.8 kW BX 24 x 48 48,000 Btu/hr 14.1 kW
BX 12 x 72 36,000 Btu/hr 10.5 kW BX 24 x 60 60,000 Btu/hr 17.5 kW

BX 24 x 72 72,000 Btu/hr 21.0 kW

BX Model (Series G)
Approved for use in general industrial non-hazardous locations by both FM and CSA

Model
Number

Model
Number

Specifications (Btu/hr Input Ratings)
For Both Natural and Propane Gas

Max. Btu/hr Max. Btu/hrMax. kW Max. kW

Specifications (Btu/hr Input Ratings)
For Both Natural and Propane Gas

MKII 12 x 12 4,000 Btu/hr 1.171 kW
MKII 12 x 24 8,000 Btu/hr 2.343 kW
MKII 24 x 24 16,000 Btu/hr 4.686 kW

MKII Model (Series X)
Approved for use in Class I, Division 1 and 2, Group D hazardous (classified) locations by CSA

Specifications (Btu/hr Input Ratings)
For Both Natural and Propane Gas

Max. kWMax. Btu/hr

Model
Number

WARNING: Improper installation, adjustment,
alteration, service or maintenance can cause property
damage, injury or death.  Read the installation,
operating and maintenance instructions thoroughly
before installing or servicing this equipment.

Date of issue: February 2003



Piping
1. A main shut-off valve must be installed upstream of all

auxiliary heater controls.

2. The 100% safety shut-off valve and appliance regulator
(natural gas heaters only) must be installed in the
upright position.

3. The thermostatic tempera-
ture controller should be
installed with the dial shaft
in the horizontal position.

4. The maximum inlet pres-
sure to the 100% safety
shut-off valve, thermostat-
ic temperature controller
and appliance regulator is
1/2 psi (3.4 kPa). If the
inlet pressure is higher
than this, a low-pressure
service regulator must be
installed upstream of these
components.

Cata-DyneTM HEATER

JUNCTION BOX

TEMPERATURE SENSING BULB

THERMOCOUPLE ASSEMBLY

SHUT-OFF VALVE

SAFETY SHUT-OFF VALVE

THERMOSTATIC
TEMPERATURE CONTROLLER

APPLIANCE REGULATOR
(NATURAL GAS ONLY)

SHUT-OFF VALVE

TEE TO OTHER HEATHERS

SERVICE REGULATOR

INLINE FILTER

Propane Installation Code and/or any local codes and reg-
ulations. Before installing the heater, all information on the
heater nameplate must be carefully reviewed. The name-
plate lists all the fuel and electrical requirements for the
heater.

SPECIFICATIONS
Clearances
Appropriate clearances from the heating surface must be
observed during the installation of the Cata-Dyne™
heaters (See Figure 1). Maintain nameplate clearances
from combustible materials such as wood, cloth, paper, etc.

Fuels
The Cata-Dyne™ flameless gas heater is designed to
operate on clean, dry natural or propane gas as specified
on the heater nameplate. 

Natural Gas – these heaters are designed to use natural
gas (1000 Btu/ft3, 37 MJ/m3) at 7 in. w.c. (1.73 kPa), 4.5
in. w.c. (1.12 kPa ), or 3.5 in. w.c. (0.86 kPa).

Propane – these heaters are designed to use propane gas
(2500 Btu/ft3, 88 MJ/m3) at 11 in. w.c. (2.72 kPa).

HEATER CLEARANCE
Radiant Surface Sides Top Bottom 

Radiant Heaters Over 12,000 Over 48,000 All Heaters Heaters Over 12,000 Over 48,000 Heaters Over 12,000 Over 48,000
Surface Up To Up To Up To Up To Up To Up To Up To Up To Up To Up To
Position 12,000 Btu/hr 48,000 Btu/hr 72,000 Btu/hr 72,000 Btu/hr 12,000 Btu/hr 48,000 Btu/hr 72,000 Btu/hr 12,000 Btu/hr 48,000 Btu/hr 72,000 Btu/hr

Vertical (0°) 28 in. 42 in. 60 in. 12 in. 18 in. 18 in. 42 in. 7 in. 12 in. 18 in.

0-45° up 28 in. 42 in. 60 in. 12 in. 18 in. 32 in. 54 in. 0 in. 12 in. 18 in.

0-45° down 28 in. 42 in. 60 in. 12 in. 18 in. 18 in. 18 in. 22 in. 24 in. 42 in.

A

C

D

B

C

FIGURE 1

Note: Maintain nameplate 
clearances from combustible 
materials such as wood, cloth,
paper, etc.

Diagram illustrates typical Natural Gas installation.

5. The maximum inlet pressure to the low-pressure ser-
vice regulator is 250 psi (1.7 MPa). If the inlet pressure
is higher than this, a high-pressure regulator must be
installed upstream.

6. All components should be installed as indicated in
Figure 2 (WX and BX models only) or Figure 3 (MKII
model only).

FIGURE 2



Electrical
1. All wiring is to be installed in accordance with the latest

revisions of the Canadian Electrical Code (CEC) and/or
any applicable local codes.

2. It is desirable to install an indicating light on all starting
systems. This will reduce the possibility of the power
being left on once the heater is started, which can
severely reduce the lifespan of the heater.

3. Ground connections for 120 V and above heaters are
required as indicated in Figures 4 and 5.

4. The number of terminals in the junction box can be two
or four depending on the number of elements used in
the fabrication of the heater.  All MKII models incorpo-
rate a single element and therefore have only two termi-
nals. The connection procedure for the different combi-
nations is as described in Figures 4 and 5: 

Ventilation
The catalytic reaction in Cata-Dyne™ heaters occurs when
natural gas or propane reacts with oxygen to produce
water vapor, carbon dioxide and infrared energy. Ventilation
must be provided to allow an adequate supply of oxygen
for the reaction.

For every 1.0 ft2 (0.093 m2) of heater surface, 40 ft3/hr
(1.13 m3/hr) of air supply is required. For example, a 
WX 24 x 24 heater (16,000 Btu/hr / 4.686 kW ) would
require 160 ft3/hr (4.53 m3) of air to ensure proper opera-
tion of the Cata-Dyne™ heater.

To reduce the carbon dioxide and water vapor concen-
trations in the building, a vent hood assembly can be
installed to provide positive ventilation from the heater (See
Figure 6).

Vent hood

Heater

Dependant
upon application

15 in. approx.

11.5 in.

Wall
mounting
bracket

Wall

3 in. Flashing

3 in. Snow cap

3 in. Elbow

3 in. Pipe

Cata-DyneTM HEATER

JUNCTION BOX

TEMPERATURE SENSING BULB

THERMOCOUPLE
ASSEMBLY

SHUT-OFF VALVE

SAFETY SHUT-OFF VALVE

THERMOSTATIC
TEMPERATURE CONTROLLER

APPLIANCE REGULATOR
(NATURAL GAS ONLY)

SHUT-OFF VALVE

TEE TO OTHER HEATHERS

SERVICE REGULATOR

INLINE FILTER

FIGURE 4

FIGURE 5

FIGURE 6

FIGURE 3

Diagram illustrates typical Natural Gas installation.



OPERATION
All Cata-Dyne™ heaters are supplied with a Safety Shut-
Off Valve (SSOV)/Thermocouple assembly to ensure the
safe operation of the heater. Under no circumstances
should the reset button be held or locked into the
depressed position by use of a mechanical restraint.  A
tamper resistant model SSO V is available if desired.

Start-up
1. Ensure the heater has been installed according to all

instructions and relevant codes.

2. Turn on the main gas supply to the system.

3. If the heater is equipped with a thermostatic tempera-
ture controller, rotate the dial completely clockwise to
the fully open position.

4. Turn on the power to the electrical elements.

5. After 15 minutes, depress the reset button on the top of
the 100% safety shut-off valve. The button should
return to the original position and internally open the
valve and allow gas to flow to the heater. If the valve
does not stay open when the reset button is released, it
may be necessary to wait an additional few minutes
and then depress the reset button again. This will allow
the electrical elements additional time to warm up.

6. When the catalytic reaction is well established, turn off
the electrical power to the elements.

7. If the heater is equipped with a thermostatic tempera-
ture controller, it can be set to the desired setting after
the catalytic reaction has been established for at least
one hour.

Shut down
Turn off the gas supply to the heater.

Multi-heater start-up
Cata-Dyne™ heaters can also be purchased/installed in
multi-heater assemblies. If these assemblies are 12 V,
each heater must be started individually. This ensures the
correct voltage and current will be reaching the heater
from the power supply.

Most oil and gas production buildings have an area classi-
fication as follows:

1. Class I, Division 1, within the building.

2. Class I, Division 2, outside the building for a distance of
10 ft.(3.0 m) from the building at all elevations.

3. Class I, Division 2, outside the building for a distance of
25 ft.(4.5 m) from the building at an elevation of 18 in.
(0.45 m) from the ground.

All electrical apparatus and wiring within this area must
conform to the appropriate codes. Connection to the
power supply must be outside of the Class I, Division 2
location.

10 ft.

3.0 m

15 ft.

4.6 m

Vehicle located outside
hazardous area

18 in.
0.46 m

10 ft.

3.0 m

15 ft

4.6 m

Class I
Division 1
Class I
Division 2

Class I   Division 2
18 in. (0.46 m) from ground
Subject to possible
transient vapour

25 ft.
7.6 m

+ _

Seal

CAUTION:
Connect battery

outside 25 ft. (7.6 m)
in non-hazardous area OUTSIDE BUILDING - Class I Division 2

area use appropriate electrical fittings

CATA-DYNE Heater
c/w explosion proof
junction box

Standard
battery cable

Building wall

INSIDE BUILDING -
Class I Division 1 area use
appropriate electrical fittings

12 V HAZARDOUS 
ELECTRICAL INSTALLATIONS



SPOT HEATING
There are several factors to consider when Cata-Dyne™
heaters are utilized for spot heating.

Infrared energy travels in straight lines from the face of
the Cata-Dyne™ heater covering approximately 160º of
arc and is inversely proportional to the square of the dis-
tance. The heater should therefore be mounted as close
as practical (min. of 8 in. (20 cm)) to the object requiring
heat for maximum temperature rise.

Match the shape of the object requiring heat with the
appropriate Cata-Dyne™ heater, e.g. WX/BX 6 x 24 for
long narrow objects or WX/BX 12 x 12 for a square object.

Objects requiring heat should be painted dull, dark colors
for maximum infrared absorption and objects not requiring
heat should be painted light or reflective colors.

Insulate and protect plastic, rubber and similar materials
from direct intense infrared heat.

SPACE HEATING 
A separate heat load calculation should be done for each
building in which a Cata-Dyne™ heater will be installed
for space heating purposes. 

The heat load calculation determines the building heat
losses through the structure and allows for air infiltration
(refer to the sample Heat Load Calculation in the 
Cata-Dyne™ catalogue).

Cata-Dyne™ heaters produce low intensity infrared heat
that is absorbed by objects within the range of the heat
source. The closer the object is to the source of heat, the
more heat the object will absorb. Cata-Dyne™ heaters
should be placed close to the floor level within the building
to heat objects close to the floor. 

Ideally, Cata-Dyne™ heaters should be mounted 
1-3 ft.(0.3-1 m) from the floor and equally spaced around
the building perimeter for space heating applications. 

If low mounting is not practical, then overhead mounting
may be utilized. Overhead mounted heaters should be
sloped face down to a maximum 45º angle to direct the
infrared energy towards the floor. Overhead mounting
should be restricted to heaters of 30,000 Btu/hr (8.8 kW)
capacity and larger.

If the building requires only one heater, place the 
Cata-Dyne™ heater as close as possible to the center of
the longest wall.

For multiple heater installations, space the Cata-Dyne™
heaters as evenly as possible around the perimeter of the
building.

Make sure the piping is large enough to handle the gas
load (refer to the sample Piping Calculation in the 
Cata-Dyne™ catalogue for sizing information).

Make sure the electrical starting system has sufficient
current carrying capacity and conforms to all applicable
electrical codes.

It is advisable to install an indicator light in the electrical
circuit to reduce the possibility of the power being left on
once the heater is started.

PERSONAL SAFETY
The Cata-Dyne™ flameless infrared catalytic gas heater
does not produce harmful carbon monoxide gas when
used with natural gas or propane. Adequate ventilation
must be incorporated in any building design to ensure
oxygen replenishment and removal of any carbon dioxide.
Protective grills should be used on any installation where
personnel may come in contact with the face of the heater.

ORDERING INFORMATION
You can order any of CCI Thermal's products by telephone,
fax, mail or e-mail. To assist us in processing your order
as quickly and efficiently as possible, please provide us
with the following information:

◆ Cata-Dyne™ product name
◆ Cata-Dyne™ model number
◆ Fuel gas - natural gas or propane
◆ Starting voltage - 12, 24, 120, 208, 240, 480, 

or 600 V
◆ Accessories required:

- Protection Grill

- Wall Mount Brackets

- Thermostat

- Regulator

- Start Up Leads (12 V system only)

- Vent Hood

- Other

◆ Company name and contact
◆ Billing address, phone number, fax or e-mail
◆ Shipping address and phone number
◆ Shipping instructions
◆ Special tagging instructions
◆ Date required
◆ Method of payment:

- on account - P.O. number required

- credit card - Visa or Mastercard number

- cash or cheque



TROUBLE SHOOTING
1. Ensure that the fuel matches that listed on the nameplate. 

2. Ensure that the voltage matches that listed on the name-
plate.

3. Check for any physical damage. All signs of physical dam-
age to the catalyst pad such as holes, tears or a general
deterioration of the catalyst bed signal that it is time to
have the heater repaired.

4. Check the gas supply pressure at the heater – 7 in. w.c.
(1.73 kPa), 4.5 in. w.c. (1.12 kPa), or 3.5 in. w.c. (0.86 kPa)
for natural gas and 11 in. w.c. (2.72 kPa) for propane.

5. Check the gas orifice for obstructions or dirt and ensure
the size matches that listed on the nameplate. It may be
necessary to install a filter upstream of the heater or regu-
lator if the gas supply is dirty. If the fuel supply is constant-
ly dirty and/or wet it would be advisable to use bottled
propane fuel.

6. Check the mounting position of the heater. The face of the
heater should be preferably in the vertical position and
should not vary more than 45º from the vertical position for
maximum efficiency.

7. Check for saturation of the catalyst face caused by con-
densation or rain running down the face of the heater. If
the heater has been exposed to water, it is advisable to
place the unit in a warm area for a period of a few hours or
longer if required. Once the moisture is removed, the
heater can be re-installed and re-started.

8. Check the jumper cable size to ensure that the resistance
of the cable is not reducing the current to the heater. This
would not allow sufficient power to the electrical element
to preheat the catalyst to the activity temperature. It is rec-
ommended to run the service vehicle at fast idle while
starting the heater.

9. Cata-Dyne™ heaters are designed to use clean fuel and to
be used in non-contaminated atmospheres. Sulphur com-
pounds in the fuel or atmosphere will poison the catalyst
bed over a period of time and render the heater inopera-
tive. If the heater has been exposed to sulphur compounds,
it should be sent to the factory for service.

10. Avoid spraying the face of the heater with high-pressure
air, steam or water because this can damage the catalyst
bed. If physical damage is visible, return the heater to the
factory for servicing.

11. Ensure that the temperature controller is correct for the
model size, fuel, and pressure specifications for the heater
it is fitted to. If the temperature controller is too low, the
heater will not have sufficient fuel rating to operate and
will stop.

GUARANTEE
CCI Thermal warrants all Cata-Dyne™ flameless infrared
heaters sold to be free from defects in material or work-
manship under normal use and service. The company
agrees to repair or replace any Cata-Dyne™ heater
which, upon its examination, reveals it to have been
defective due to faulty workmanship or material, if
returned to our factory, transportation PREPAID, within one
(1) year from date of purchase. The company does not
assume responsibility for misuse or misapplication of its
heaters.

Warranty is void if Cata-Dyne™ heaters are used with
sour, dirty or wet gas, or where sulphur content is greater
than allowable for utility gas specifications. Warranty is
void if, upon our inspection, the heater has been tampered
with. Neither CCI Thermal nor the selling dealer shall be
held responsible for loss of time, inconvenience, commer-
cial loss or consequential damages relating to the use of
Cata-Dyne™ heaters. 

RETURN GOODS POLICY
Prior written approval must be obtained from CCI Thermal
for the return of any Cata-Dyne™ product(s). A restocking
charge of 15% will apply. All returns must be shipped to
our factory in Edmonton, freight prepaid. Final acceptance
will be contingent on inspection at our factory.

REPAIRS
Cata-Dyne™ heaters may require periodic maintenance
or repair. Our factory is staffed with technicians who are
qualified to perform any required repairs. The procedure to
follow to have a heater repaired is as follows.

Send the heater to our factory in Edmonton. Include the
following information with the heater:

◆ Company name and address
◆ Contact name
◆ Telephone number/fax number/e-mail
◆ P.O. number
◆ Advise if an estimate is required prior to starting 

the repair
◆ Details on the repair or conversion required
◆ Return shipping instructions

NOTE: Under the terms of our certification, all repairs must
be performed at our factory in Edmonton.

Separate Installation and Operation Instructions are available for oven and industrial heating applications.

Printed in Canada





Cata-Dyne™ Technical Bulletin - Flo-Dri Gas Scrubbers

Ensuring the Efficient Operation of your Cata-Dyne™ Heater

Cata-Dyne™ heaters, as with all other gas appliances, are designed to work on clean natural gas or propane. For opti-

mal performance the operating fuel should have a calorific value of 1,000 Btu/Ft3 (37 MJ/m3) for natural gas or 2,500

Btu/Ft3 (93 MJ/m3) for propane.

The heat generated from a gas-fired catalytic heater is provided by a proprietary catalyst. Contamination in the fuel

source may deactivate this catalyst, allowing gas to pass through the heater’s catalyst pad uncombusted. Other compo-

nents of the heater, including the thermocouple, safety shut-off valve (SSOV), thermostat, gas regulators, and insulation

will also be adversely affected by fuel contaminants. The most common contaminants of natural gas in the field, such as

may be supplied from a natural gas well, are moisture, minerals dissolved in moisture, hydrogen sulphide (H2S), oil and

other liquids.

The Flo-Dri Gas Scrubber, available from CCI Thermal, is designed to remove these contaminants. The Flo-Dri units

contain a desiccant-based filter cartridge. Different filter cartridges are available depending upon the contaminants pres-

ent in the fuel source. Maximum working pressures of the units are 150 psig (G-10 Model only) and 250 psig (G-25,

G-60, G-100, and G-150).

How the Flo-Dri Gas Scrubber Works

The filtration process occurs in three stages:

1. Impaction: As gas enters the lower chamber it expands and impacts moisture droplets against the diffuser. As gas

passes through the filter, droplets coalesce forming larger drops that collect at the bottom of the scrubber. These can

be drained.

2. Adsorption: Gas flows through the desiccant and the filter media adsorbs the contaminants. Flo-Dri has a patented

spring-loaded cartridge that prevents channelling, particularly between the sidewalls and the fixed bed of desiccant.

As an additional feature, the filter design does not require a steady flow of gas.

3. Entrapment: The gas leaves through a special filter that traps any remaining particles. The outlet of larger Flo-Dri fil-

ters is furnished with a screen that is designed to remove particles from 0.5 microns and up.

Head Office & Factory: 5918 Roper Road  Edmonton, Alberta, Canada  T6B 3E1
Telephone: (780) 466-3178     Fax: (780) 468-5904     Toll Free: 1-800-661-8529

E-mail: info@ccithermal.com      www.ccithermal.com



Why Clean Fuel is Important

The Cata-Dyne™ heater will be less reliable if it is operated with contaminated fuel. The presence of moisture, minerals

or hydrogen sulphide in the fuel supply speeds up the following processes:

➢ Internal corrosion of the safety shut off valves (SSOV), regulators and thermostats. 

➢ External corrosion of brass and copper components such as the thermocouple particularly in the presence of 

hydrogen sulphide.

➢ Sedimentation of minerals inside the SSOV’s, regulators and thermostats, causing their malfunction. Mineral 

deposits inside the SSOV and/or external corrosion to the thermocouple will result in a weaker 

electromagnetic connection between the thermocouple and SSOV, causing the heater to shut down.

➢ Hydrogen sulphide is oxidised to elemental sulphur which is deposited on the surface of the catalytic pad and

inhibits air diffusion to the pad.

➢ Over time, hydrogen sulphide deactivates the catalyst, making it less efficient, eventually allowing greater 

amounts of uncombusted gas to pass through the catalytic pad into the surrounding area, creating a 

potentially dangerous situation.

Suggestions to Improve Performance

➢ The XX (H2S) cartridge will only work on dry gas. If there is moisture in the fuel supply, the H2S will not be

adsorbed. Two filters may be required; the first to remove moisture and the second to remove H2S.

➢ Filters used in conjunction with the Cata-Dyne™ WX Series explosion-proof heater will last longer than

filters used with the same size model of the discontinued BX Series explosion-proof heater; e.g., the XX

cartridge filter in a G-10 gas scrubber used with a WX 12x24 heater will need to be changed every 87 days, 

while for a BX 12x24 heater the filter would need to be changed every 58 days, when the H2S concentration 

is 10 ppm.

➢ Make sure you know the concentration of your contaminants. Use the tables shown to determine

how often you will need to change your desiccant filter.

➢ Many customers ask if there is an allowable minimum concentration of fuel contaminants under which the

Cata-Dyne™ heater will operate efficiently. All gas appliances are designed to operate on clean gas;

using the Flo-Dri filtration system ensures a pure gas supply. A comparison can be made to a car; it 

functions best with clean gasoline rather than a mixture of gasoline and impurities.



WX Series Rating G10 G25 G60 G100 G150

Btu/hr Days Days Days Days Days

6” x 6” 1,000 696 936 1,680 2,848 11,152

6” x 12” 2,000 348 468 840 1,424 5,576

6” x 24” 4,000 174 234 420 712 2,788

8” x 8” 2,333 298 401 720 1,221 4,780

10” x 12” 3,333 209 281 504 854 3,346

12” x 12” 4,000 174 234 420 712 2,788

12” x 24” 8,000 87 117 210 356 1,394

12” x 36” 12,000 58 78 140 237 929

12” x 48” 16,000 44 59 105 178 697

12” x 60” 20,000 35 47 84 142 558

12” x 72” 24,000 29 39 70 119 465

18” x 24” 12,000 58 78 140 237 929

18” x 30” 15,000 46 62 112 190 743

18” x 36” 18,000 39 52 93 158 620

18” x 48” 24,000 29 39 70 119 465

18” x 60” 30,000 23 31 56 95 372

18” x 72” 36,000 19 26 47 79 310

24” x 24” 16,000 44 59 105 178 697

24” x 30” 20,000 35 47 84 142 558

24” x 36” 24,000 29 39 70 119 465

24” x 48” 32,000 22 29 53 89 349

24” x 60” 40,000 17 23 42 71 279

24” x 72” 48,000 15 20 35 59 232

Table 1 - Recommended Frequency of Changeouts:  XX Cartridge Filter

➢ The XX cartridge filter is used for hydrogen sulphide (The gas must be dry. Otherwise the moisture will be 

adsorbed).

➢ Filter change schedule is in days for natural gas containing 10 ppm of hydrogen sulphide.

The table shows cartridge changeout frequencies in days for each model heater and gas scrubber for H2S concentra-

tions of 10 ppm in natural gas. To determine the cartridge changeout frequency in days for other H2S concentrations,

use the formula given in the following example:

➢ Your installation has a Cata-Dyne™ heater, model WX12x24, 8,000 Btu/hr natural gas using a model G10 

Flo-Dri gas scrubber.

➢ The concentration of H2S in your gas supply is 25 ppm.

➢ The changeout frequency for 10 ppm is 87 days (derived from the table above).

➢ 87 days X 10 ppm / 25 ppm = 34.8 days.

➢ The filter should be changed approximately every 35 days for the example above.



WX Series Rating G10 G25 G60 GIOO

Btu/hr Days Days Days Days

6” x 6” 1,000 552 752 1,352 2,328
6” x 12” 2,000 276 376 676 1,164
6” x 24” 4,000 138 188 338 582
8” x 8” 2,333 237 322 580 998

10” x 12” 3,333 166 226 406 698
12” x 12” 4,000 138 188 338 582

12” x 24” 8,000 69 94 169 291
12” x 36” 12,000 46 63 113 194
12” x 48” 16,000 35 47 85 146
12” x 60” 20,000 28 38 68 116
12” x 72” 24,000 23 31 56 97
18” x 24” 12,000 46 63 113 194
18” x 30” 15,000 37 50 90 155
18” x 36” 18,000 31 42 75 129
18” x 48” 24,000 23 31 56 97
18” x 60” 30,000 18 25 45 78
18” x 72” 36,000 15 21 38 65
24” x 24” 16,000 35 47 85 146
24” x 30” 20,000 28 38 68 116
24” x 36” 24,000 23 31 56 97
24” x 48” 32,000 17 24 42 73
24” x 60” 40,000 14 19 34 58
24” x 72” 48,000 12 16 28 49

Table 2 - Recommended Frequency of Changeouts:  AA and MS Cartridge Filters

➢ AA and MS cartridge filters are used for moisture and minerals dissolved in moisture.

➢ Filter change schedule in days for natural gas containing 50 ppm moisture.

The table shows cartridge changeout frequencies in days for each model heater and gas scrubber for moisture concen-

trations of 50 ppm in natural gas. To determine the cartridge changeout frequency in days for other moisture concentra-

tions, use the formula given in the following example:

➢ Your installation has a Cata-Dyne™ heater, model WX12x24, 8,000 Btu/hr natural gas using a model G10 

Flo-Dri gas scrubber.

➢ The concentration of moisture in your gas supply is 25 ppm.

➢ The changeout frequency for 50 ppm is 69 days (derived from the table above).

➢ 69 days X 50 ppm / 25 ppm = 138 days.

➢ The filter should be changed approximately every 138 days for the example above.
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The Model DFC and DFO series linear output spring and

diaphragm actuator is used in all kinds of demanding 

applications.  The large area of the diaphragm allows 

low-pressure operation, and the spring provides fail safe 

positioning of a control valve on loss of the pneumatic supply.

The actuator stem extends in the fail safe mode of the Model DFC

design, and the actuator stem retracts in the fail safe mode of the

Model DFO design.  Both model DFC and DFO are used to auto-

mate control valves in both throttling and on/off control of liquids

or gases.

When combined with a Dyna-Flo Model DF2000 or 360 valve, the

DFC or DFO is part of a rugged control valve  assembly, to which

a wide variety of controllers and instruments can be attached.

Dyna-Flo’s high level of quality specifications used in the 

manufacture of the Model DFC and DFO series linear pneumatic

actuators ensures superior performance and customer 

satisfaction.

Figure 1 Valve on left: DFC 2156 mounted on DF2000
Valve on right: DFO 2156 mounted on DF2000

FEATURES 

Reliable Design

Low pressure diaphragm and fail safe

spring, with split clamp stem 

connector for accurate and safe 

operation.

Rugged Long Lasting Construction

Steel and thick section cast iron are

used for structural components for a

high factor of safety.  The rigid 

structure is also a stable base for 

accurate and repeatable performance.

Specialized Diaphragm

The carefully contoured diaphragm 

provides minimal area change through

its travel, which results in maximum

accuracy and thrust.

Instrumentation Flexibility 

The DFC and DFO actuators feature an

open yoke – meaning the valve stem is

open.  This allows for a wide variety of

instruments including positioners and

limit switches to be mounted on the

actuator.
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Material Temperature Capabilities
Standard:  -40 to 180 degrees F (-40 to 

82 degrees C)

Construction Materials
See table 3 for construction details

Contact your Dyna-Flo sales office for more informa-

tion and other options

Valve Stem Compatibility, inches (mm)
1046, 1069 3/8 (9.5)

2069, 2105, 2156 1/2 (12.7)

3105, 3156, 3220 3/4 (19)

Valve Mounting Connection Sizes, inches (mm)
1046, 1069 2-1/8 (54)

2069, 2105, 2156 2-13/16 (71)

3105, 3156, 3220 3-9/16 (90)

Actuator Weights, lb (kg)
DFC DFO

1046 34 (15) 36 (16)

1069 48 (22) 40 (22)

2069 50 (23) 51 (23)

2105 90 (41) 82 (37)

2156 121 (55) 107 (49)

3105 94 (43) 92 (42)

3156 122 (55) 116 (53)

3220 254 (115) 235 (107)

Tubing Connection Size
All sizes, 1/4 inch FNPT, other sizes available 

Actuator Mounting
Vertical on valve yoke

360° rotatable for optimum accessory 

orientation

Actuator Dimensions
See figure 3 for actuator diagram

See table 2 for actuator dimensions

Options

Reduced travel output

Increased size tubing connection

Stem connections

Mechanical Travel stops

Manual overrides

Corrosion resistant materials

For more information and other options 

contact your Dyna-Flo sales office.

Active
Maximum Casing Pressure

Diaphragm Thrust Travel DFC DFO

Area Limit Maximum Sizing Safety Sizing Safety

in2(cm2) lb(N) in.(mm) psig (kPag) psig (kPag) psig (kPag) psig (kPag)

46 (297) 2300 (10,200) 0.75 (19) 55 (380) 110 (760) 125 (860) 140 (960)

69 (445) 2300 (10,200) 0.75 (19) 70 (480) 90 (620) 65 (450) 75 (520)

69 (445) 2700 (12,000) 1.5 (38) 70 (480) 90 (620) 65 (450) 75 (520)

105 (677) 5600 (25,100) 2.0 (51) 65 (450) 75 (520) 50 (340) 60 (410)

156 (1006) 7500 (33,500) 2.0 (51) 55 (350) 65(450) 40 (280) 50 (340)

105 (677) 5600 (25,100) 2.0 (51) 65 (450) 75 (520) 50 (340) 60 (410)

156 (1006) 6800 (30,200) 2.0 (51) 55 (350) 65 (450) 40 (280) 50 (340)

220 (1420) 8800 (39,100) 4.0 (102) 50 (340) 60 (410) 55 (350) 65 (450)

SPECIFICATIONS

Table 1 Maximum Travel, thrust and casing pressure for a given diaphragm area.



Dyna-Flo Control Valve Services Ltd. Toll Free: 1-(866)-396-2356 Technical Sales Bulletin | January 2004 3
Edmonton, Alberta, CANADA Website: www.dynaflo.com
Phone: (780)-469-4000
Fax: (780)-469-4035

DYNA-FLO
CONTROL VALVE SERVICES LTD.

Technical Bulletin:
DFC AND DFO VALVE ACTUATOR

OPERATION

The Model DFC spring return diaphragm actuator

employs time proven reliable technology.  As the instru-

ment signal to the sealed lower actuator casing (Key 3)

is increased, the force generated by that pressure on the

diaphragm (Key 12), and diaphragm plate (Key 10),

force the diaphragm plate and actuator stem (Key 20)

up, compressing the spring (key 2).  The lifting action is

transferred to the valve stem through a secure split and

bolted stem connector (key 23).  On a decrease, or com-

plete loss of pneumatic signal, the actuator spring (Key

2) will force the actuator stem (key 20) to extend,

putting the valve in it’s failsafe position.

Using a push down to close action valve with a Model

DFC will result in a fail closed valve assembly.

The Model DFO spring return diaphragm actuator is also

time proven.  Refer to Figure 4.  As the instrument sig-

nal to the sealed upper actuator casing (Key 1) is

increased, the force generated by that pressure on the

diaphragm (Key 2), and diaphragm plate (Key 3), force

the diaphragm plate and actuator stem (Key 8) down,

compressing the spring (key 10).  The extension action is

transferred to the valve stem through a secure split and

bolted stem connector (key 13).  On a decrease, or com-

plete loss of pneumatic signal, the actuator spring (Key

10) will force the actuator stem (key 8) to retract,

putting the valve in it’s failsafe position.

Using a push down to close action valve with a Model

DFO will result in a fail open valve assembly.

Handwheels

There are 2 types of manual override available for the

DFC and DFO.  The simple, cost effective option is the

top mounted handwheel, and the more convenient

option is the side-mounted handwheel.

The top mounted handwheel is a good choice for emer-

gency only positioning of a valve, and it is commonly

used as a travel stop.  It is available for all sizes of DFC

and DFO.

The side-mounted handwheel is the right selection for

an application that requires frequent manual position-

ing.  The flexibility of the side-mounted handwheel

allows it to limit operation in either direction, but only

one direction at a time.  It is available for sizes 1069

and larger.

External Travel Stops 

Top mounted handwheel based travel stops are available

to restrict valve opening or closing.  Configurations are

available with caps to reduce tampering.

Figure 2
Model DFC
and DFO
Outline
Dimension
Drawing Table 2 Model DFC and DFO Outline Dimensions in. (mm)

DFC DIMENSION REFERENCE
ACTUATOR

Size inch (mm) inch (mm)

A B

DFC DFO

1046 18.8 (478) 17.3 (439) 11.4 (289)

1069 22.6 (574) 19.6 (498) 13.1 (333)

2069 23.4 (594) 21.6 (549) 13.1 (333)

2105 30.3 (770) 25.9 (658) 16.0 (406)

2156 29.4 (747) 25.8 (655) 18.6 (473)

3105 30.9 (785) 28.4 (721) 16.0 (406)

3156 30.9 (785) 28.4 (721) 18.6 (473)

3220 36.8 (935) 33.1 (841) 21.1 (536)
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DYNA-FLO
CONTROL VALVE SERVICES LTD.

Technical Bulletin:
DFC AND DFO VALVE ACTUATOR

KEY DESCRIPTION MATERIAL KEY DESCRIPTION MATERIAL

1 Yoke Cast Iron 15 Bushing Brass

2 Spring Steel 16 O-Ring Buna

3 Lower Casing Steel 17 O-Ring Buna

4 Upper Casing Steel 18 Hex Head Bolt ST. ZI. PL.

5 Vent Plastic 19 Nut ST. ZI. PL.

6 Hex Head Bolt ST. ZI. PL. 20 Stem STL.CHR.PL.

7 Travel Stop Steel 21 Spring Seat Steel

8 Diaphragm Plate Ass’y* ST. ZI. PL. 22 Spring Adjuster Steel

9 Lwr Diaphragm Plate Steel 23 Stem Connector Assembly Steel

10 Diaphragm Plate* Cast Iron 24 Travel Scale SST

11 Hex Head Bolt ST. ZI. PL. 25 Speed Nut SST

12 Diaphragm Nitrile 26 Screw SST

13 Gasket Comp. 27 Travel Disc SST

14 Snap Ring SST

* DFC actuators have either a diaphragm plate assembly (key 8) or a diaphragm plate (key 10) depending on date of manufacture and model.  
See instruction manual for details.

Figure 3 DFC Actuator Typical Cross Section

Table 3 Model DFC Construction Materials
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DYNA-FLO
CONTROL VALVE SERVICES LTD.

Technical Bulletin:
DFC AND DFO VALVE ACTUATOR

KEY DESCRIPTION MATERIAL KEY DESCRIPTION MATERIAL

1 Upper Casing Steel 12 Spring Adjuster Steel-Plated

2 Diaphragm Nitrile / Nylon 13 Stem Connector Ass’y Steel-Plated

3 Diaphragm Plate Ass’y* Steel 14 Hex Head Bolt Steel-Plated

4 Diaphragm Plate* Cast Iron 15 Nut Steel-Plated

5 Lower Casing Steel 16 Travel Scale SST

6 CTS Socket Cap Screw Steel 17 Travel Disc SST

7 Hex Head Bolt Steel-Plated 18 Stem Nut Steel-Plated

8 Stem Steel Chrome Plated 19 Jam Nut Steel-Plated

9 Yoke Cast Iron 20 Machine Screw Steel-Plated

10 Spring Steel 21 Speed Nut SST

11 Lower Spring Seat Steel-Plated

* DFO actuators have either a diaphragm plate assembly (key 3) or a diaphragm plate (key 4) depending on date of manufacture and model.   
See instruction manual for details.

Figure 4 DFO Actuator Typical Cross Section

Table 4 Model DFO Construction Materials
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Actuator Travel Bench Range - psig (kPag) Bench Range - psig (kPag)

Size inches 3-15 3-11 3-9 6-30 6-26 6-22

(mm) (21-103) (21-76) (21-62) (41-207) (41-179) (41-152)

1046 3/4 (19) 138 (614) 322 (1432) 414 (1842) 138 (614) 322 (1432) 506 (2251)

1069A 3/4 (19)

and to 207 (921) 483 (2148) 621 (2762) 207 (921) 483 (2148) 759 (3376)B

2069 1-1/2 (38)

2105 3/4 (19)

and to 315  (1401) 630 (2802) 945 (4204) 315 (1401) 735 (3269) 1155 (5138)

3105 2 (51)

2156 3/4 (19)

and to 468 (2082) 1092 (4857) 1404 (6245) 468 (2082) 1092 (4857) 1716 (7633)

3156 2 (51)

3/4 (19) 880 (3914)A 1320 (5872)D 1980 (8807) 2640(11743)E 3520(15658)F Consult Dyna-Flo

3220

1-1/2 (38)

to 660 (2936) 1320  (5872)D 1980 (8807) 880 (3914)G 1540 (6850)H 2640(11743)E

2 (51)

NOTES:

A  – 1-1/8" (29 mm) MAX E  – 6-21 psig  (41-145 kPag)

B  – Consult Dyna-Flo on 2069 thrust value F  – 6-17 psig  (41-117 kPag)

C  – 3-14 psig  (21-97 kPag) G  – 6-19 psig  (41-131 kPag)

D  – 3-12 psig  (21-83 kPag) H  – 2200 lb-f, 6-23 psig (41-159 kPag) at 1-1/2" travel

Table 5 Model DFO Actuator Stem Thrust Available by Bench Range pound-force (Newtons)
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DYNA-FLO
CONTROL VALVE SERVICES LTD.

Technical Bulletin:
DFC AND DFO VALVE ACTUATOR

Actuator Travel Bench Range - psig (kPag) Bench Range - psig (kPag)

Size inches 3-15 6-15 8-15 6-30 10-30 14-30

(mm) (21-104) (41-104) (55-104) (41-207) (69-207) (97-207)

1046 3/4 (19) 138  (614) 276  (1228) 368  (1637) 276  (1228) 460  (2046) 644  (2845)

1069 3/4 (19)

and to 207  (921) 414  (1842) 552  (2455) 414  (1842) 690  (3069) 966  (4297)

2069 1-1/2 (38)

2105 3/4 (19)

and to 315  (1401) 630  (2802) 966  (4297) 630  (2802) 1050  (4671) 1470  (6530)

3105 2 (51)

2156 3/4 (19)

and to 468  (2082) 936  (4164) 1248  (5551) 936  (4164) 1560  (6939) 2184  (9715)

3156 2 (51)

3/4 (19)

3220 to 660  (2936) 1320  (5872) 1760  (7829) 1320  (5872) 2200  (9786) 3080  (13700)

2 (51)

Table 6 Model DFC Actuator Stem Thrust Available by Bench Range force-pounds (Newtons)

Our Commitment to Quality

Dyna-Flo is committed to continuous improvement.  All efforts have been made to maximize the accuracy of this
information.  Without notification, product specifications and designs may be modified at any time.  The issue of
this document is for information only and does not imply suitability, a warranty, or guarantee for a specific service.
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Technical Bulletin:
DFC AND DFO VALVE ACTUATOR

MODEL NUMBERING SYSTEM
Sample Model Number:

DF C–2 069–B H N–X

X

N

H

B

069

2

C
Action

C Fail Closed O Fail Open

Valve Mounting Connection, inch
1 2-1/8
2 2-13/16
3 3-9/16

Actuator Size, in2

046 46 156 156
069 69 220 220
105 105

Travel, inch
A 3/4 D 1 1/2 G 3
B 1 E 2 H 3 1/2
C 1 1/8 F 2 1/2 X Special Travel

Bench Range, psig
FAIL CLOSED FAIL OPEN 

A 3-15 H 6-30 A 3-15 H 6-30
B 4-15 Y 8-30 B 3-14 I 6-28
C 5-15 I 9-30 C 3-13 J 6-27
D 6-15 J 10-30 D 3-12 K 6-26
E 7-15 K 12-30 E 3-11 L 6-24
F 8-15 L 14-30 F 3-10 M 6-22
U 9-15 M 15-30 G 3-8 N 6-21
G 10-15 N 16-30 O 6-20
V 11-15 O 17-30 X SPECIAL P 6-19

P 18-30 Q 6-18
X SPECIAL Q 19-30 R 6-17

R 20-30 S 6-16
S 21-30 T 6-15
T 22-30

Options
S Side Mounted Handwheel
T Top Mounted Handwheel
1 Type 1 Up Stop - DFO
2 Type 2 Down Stop DFO
3 Type 10 Down Stop DFC
4 Type 12 Up Stop DFC
5 Type 13 Up Stop DFC
6 Type 14 Up Stop DFC
N None
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7400
Section No. 3.3

7400 Snaptrol / LLC, Liquid Level Control, Low Pressure No-Bleed

Application
For use in low-pressure vessels or tanks, this versatile and multi-
optional device can be used as a level control or as a component of
Hi-Lo level alarm systems. The 1" NPTM unit may be mounted into
a 1" coupling when the float is accessible from inside the vessel. If
float is not accessible, a 2" or larger connection must be provided to
allow passage of the float through the connection. The pneumatic 3-
way 2-port no-bleed pilot valve makes this unit an excellent choice
for the control of liquid level in oil and gas production equipment such
as separators, dehydrators, treaters, as well as in manufacturing
plants, hazardous waste disposal, food processing, petro-chemical
facilities, or wherever fluid levels need to be monitored or controlled.

Features
• No-Bleed
• Cost Effective
• Pneumatic or Electric
• 1" and 2" Threaded or 4" Union
• Other Connections Available on Request
• Choices of Float Size and Float Arm Extension Length

Specifications
Size 1" Threaded 2" Threaded 4" Union
Body Working Pressure 500 psi
Float 

Size *2" x 6" 3" x 6" **3 1/2" x 6"
Working Pressure 500 psi 500 psi 500 psi
Collapse Pressure 720 psi 850 psi 800 psi

Operating Temperature  . . . -50 ˚F to +212˚F (available to 400˚F)
Supply Pressure  . . . . . . . . . . . . . . . .75 psi (100 psi available)
3-Way Pilot Connections  . . . . . . . . . . . . . . . . . . . . .1/4" FNPT
Material 1" Threaded 2" Threaded 4" Union

Body 836 Bronze A216 WCB A216 WCB
Float Stainless Steel
Float Arm Stainless Steel
Seals Buna-N Standard (others available)
Bushing (Retainer) 360 Brass (S.S. available)

Electric Switch  . . . . . . . . . . . . . . . . . . . . . . . . Explosion Proof
Electric Switch, Single Pole / Double Throw, UL and CSA listed:
"L96" 15 amps, 125, 250, or 480 VAC; 1/2 HP-125 VAC,
1/4 HP-250 VAC, 1/2 amp-125 VDC, 1/4 amp-250 VDC

*Standard on 2"
**Standard on 1" Threaded & 4" Union

Dimensional Data 

4 1/2

6 1/47 1/46"

2"

7 1 /
8

7 1/4

6 1/87 3/86"

3 1 /
2 D

ia.

5 19/327 1/2

3 1 /
2 D

ia.

6"

1" NPT THREAD WITH STD. FLOAT AND ARM

2" NPT THREAD WITH STD. FLOAT AND ARM

4" UNION WITH STD. FLOAT AND ARM

3 27/32
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7400
Section No. 3.3

7400 Snaptrol / LLC, Liquid Level Control, Low Pressure No-Bleed

21 17 16 18

1415 20 22

5 6 7

8

12 3

10

11

13159 12

4

19

PIVOT SHAFT DETAIL
FOR 1" NPT ONLY

TRUNNION DETAIL
FOR 2" NPT AND 4" UNION

23

9

3

4
12

9

12
4

32

Parts List
Item Description Qty. Part No.
1* NAME PLATE, ALUMINUM 1 10068
2* BEARING SLEEVE, DELRIN 1 20031
3* TRUNNION, STAINLESS STEEL 1 20030
3** PIVOT SHAFT, STAINLESS STEEL 1 05010-1773
4 O-RING, BUNA-N • 1 05000-0041

FLOAT 2"X6",STAINLESS STEEL 1 10051
5 FLOAT 3"X6",STAINLESS STEEL 1 10266

FLOAT 3 1/2"X6",STAINLESS STEEL 1 10128
6 JAM NUT, STAINLESS STEEL 1 10007
7 FLOAT ARM, STAINLESS STEEL,10" STD. 1 20028

BODY, 1" NPT PNEUMATIC, 836 BRONZE 1 05010-1625
BODY, 2" NPT PNEUMATIC, STEEL WCB 1 40016

8 BODY, 2" NPT ELECTRIC, STEEL WCB 1 40067
BODY, 4" UNION, PNEUMATIC, STEEL WCB 1 40041
BODY, 4" UNION, ELECTRIC, STEEL WCB 1 40043

9* BUSHING, 360 BRASS 1 20029
9** RETAINER, 360 BRASS 1 05010-1757
10* COVER PLATE, LEXAN 1 10050
10** COVER PLATE, ALUMINUM 2 05010-2128
11 COVER SCREW, STL. PLATED 4 10046
12* O-RING, BUNA-N • 1 10133
12** O-RING, BUNA-N • 1 05000-0058
13 ACTUATOR, STAINLESS STEEL 1 10049

14
3-WAY VALVE, PNEUMATIC ONLY • 1 06000-0577
ELECTRIC SWITCH, ELECTRIC ONLY 1 10219

15 SCREW, STL. PLATED 2 10041
16 SPRING, STAINLESS STEEL 1 10045
17 SPRING KEEPER, BRASS 1 20033
18 SCREW, STL. PLATED 2 10043
19 SCREW, STL. PLATED 2 10047
20 JAM NUT, STAINLESS STEEL 1 10060
21 LOCK NUT, STL. PLATED 1 10044

MOUNTING PLATE, ALUM. PNEUMATIC 1 20032
22 MOUNTING PLATE 1, ELECTRIC 1 20185

MOUNTING PLATE 2, ELECTRIC 1 20186
23** BACK UP RING, TEFLON® • 2 05011-3612

HAMMER UNION, STD. V THREAD, WCB 1 05012-6705
24*** HAMMER UNION, ACME THREAD, WCB 1 05012-3702

25***
O-RING, BUNA-N FOR SCH.80 WN • 1 05000-5446
O-RING, BUNA-N FOR SCH.160 WN • 1 05000-0561

*For 2" NPT and 4" Union only.
**For 1" NPT only.
***For 4" Union only.
• Recommended Spare Part

Determining the Model Number
Example given: Standard Model ST2TP - Series 7400, 2" Threaded
Process Connection, Pneumatic Type Control.

Plumbing Schematic

Type
P • Pneumatic
E • Electric

ST • 7400 Series

Process Connection
1T • 1" Threaded*
2T • 2" Threaded
4U • 4" Union
4G • 4" Grooved

MODEL ST2T P

For deviation, or exception to stan-
dard, please specify.
*ST1TP Model No. was the 1S-LLC

Direct Acting
When float rises, supply
opens to output.

Indirect Acting
When float falls, supply
opens to output.

Supply Inlet

Supply Inlet

Exhaust Exhaust

Output
(to valve)

Output
(to valve)
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