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Typographical Conventions 

Important notes or warnings are shown like the following: 
  

Note: A note is additional information that adds to or supplements the topic. 

 
  

Caution: A caution indicates an action that can cause equipment damage, loss of data or software, or minor injury. 

 
  

Warning: A warning indicates an action that can cause equipment damage, or serious injury/death, or both.  

 

Caution symbols that may be marked on the product or its packaging are explained below:  
  

 
Risk of Danger symbol (observe all warnings and cautions in manual). 

 
Hot Surface Caution symbol (risk of burn from probe heater). 

 

ESD (Electrostatic Discharge) Susceptibility symbol (do not touch without 
appropriate precautions). 

 

Static-sensitive Devices symbol (use ESD handling procedures). 
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1 GENERAL 

Product Description 

The ST100A Series is a thermal dispersion, industrial process grade air/gas flow meter. It is suitable for all air and gas flow measurement 
applications in line sizes from 1" to 100" [25 to 2500 mm] and larger. The instrument provides direct mass flow measuring and measures flow rate, 
totalized flow and temperature, and the STP versions add pressure measurement. 

The measurements are made available to the user by way of 4-20 mA analog output channels with HART or pre-selected digital bus protocols. The 
optional graphics display provides real-time process variable values along with flow range and process description information. 

There are no moving parts to clean or maintain. A wide selection of process connections are offered to fit with any process piping. Versions are 
available for temperature service from -40 °F [-40 °C] to 850 °F [454 °C]. 

The ST100A Series electronics/transmitter can be integrally mounted with the flow sensor or remote mounted up to 1000' [300m] from the sensor 
element. Additional patented or FCI exclusive features include VeriCal® in-situ calibration verification, ASTÊ (patent pending) adaptive sensing 
technology measuring technique, dual sensor/single transmitter models, and a built-in data logger capable of storing more than 20M readings. All 
ST100A Series instruments are precision calibrated in FCIôs world-class, NIST traceable calibration facility on one of our flow stands matched to your 
gas application and actual installation conditions. 

Theory of Operation 

The instrument is functionally based on the thermal dispersion operating principal. With ASTÊ, power to the active RTD sensorôs heater is varied to 
maintain a constant Delta T with the reference (unheated) RTD sensor. The flow rate and the heater power needed to maintain Delta T is 
proportional. Once the heater current reaches a set maximum, the heater current is maintained as the instrument reads the varying sensor 
resistance (Delta R). This resistance is proportional to flow rate. The transition between reading the heater power (constant Delta T) and reading the 
sensor resistance (constant power) is seamless and automatic and is the key to the ASTÊ feature. The differential signal, whether itôs from the 
sensor heater power (constant Delta T) or the sensor resistance (constant power) is scaled to drive a 4-20 mA flow output. A second temperature 
output, from the unheated reference sensor, drives a second 4-20 mA output. A third 4-20 mA output is optional. 

Safety Instructions 
  

Warning: Explosion Hazard. Do not disconnect equipment when flammable or combustible atmosphere is present. 

ǒ Field wiring shall be in accordance with NEC (ANSI-NFPA 70) or CEC (CSA C22.1) locations as applicable. 

ǒ The instrument must be installed, commissioned and maintained by qualified personnel trained in process automation and control 
instrumentation. The installation personnel must ensure the instrument has been wired correctly according to the applicable wiring diagram. 

ǒ All location specific installation and wiring requirements must be met and maintained. FCI recommends an input power circuit breaker 
be installed between the power source and the flow meter. This facilitates easy power disconnection during commissioning and 
maintenance procedures. Use a switch or circuit breaker if the instrument is in a hazardous area. 

ǒ The flow meter contains electrostatic discharge (ESD) sensitive devices. Use standard ESD precautions when handling the circuit 
board assemblies. 

ǒ Hazardous Areas: The instrument is designed for use in hazardous areas. The approved area classification is identified on the 
nameplate along with the temperature and pressure limitations. The USB port and the optional Ethernet port do not support the 
hazardous area requirements and should only be used when the area is declassified. Remove any non-certified parts such as plastic 
protection caps from cable entry ports and replace by suitable wiring and cabling system certified by notified bodies for use in 
hazardous areas. 

ǒ When mounting the flow element into the process pipe, it is important that a lubricant/sealant is applied to the mating threads. Use a 
lubricant/sealant that is compatible with the process media. Tighten all connections firmly. To avoid leaks do not overtighten or cross-
thread connections. 

Order Verification 

ǒ Verify the received hardware matches the purchased hardware and application requirements. Verify the model/part number on the 
instrument I.D. tag (e.g., ST100AL ï 43E8000é) matches the purchased model/part number. 

ǒ Review the Calibration requirements as specified on the Engineering Data Sheet in the documentation package. Verify the flow, 
temperature and pressure limits meet the application requirements. 
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Technical Specifications 

Instrument 

Ƶ Measuring Capability 

ST1XX Models: Flow rate, total flow and temperature 

STP1XX Models: Flow rate, total flow, temperature and pressure 

Ƶ Basic Style 

ST100A: Insertion, single-point 

ST100AL: In-line (spool piece), single-point 

ST102AA: Insertion, dual-element system 

ST110A: Insertion, single-point with VeriCalÊ capability 

ST112AA: Insertion, dual-element system with VeriCal capability 

STP100A: Insertion, single-point with pressure measurement 

STP110A: Insertion, single-point with pressure measurement and 
VeriCal capability 

Ƶ Flow Measurement Range 

Insertion Style: 0.25 SFPS to 1000 SFPS [0,07 NMPS to 305 NMPS] 

ST100AL In-line: 0.0062 SCFM to 1850 SCFM 
[0.01 NMCH to 3,140 NMCH] 

ï Air at standard conditions; 70 °F and 14.7 psia [21 °C and 
1,01325 bar(a)] 

Ƶ Temperature Measurement Range 

Up to 850 °F [454 °C] commensurate with element; see 
Operating Temperature in Flow Element specification 

Ƶ Pressure Measurement Range (STP Models) 

Available Ranges: 
  

0 psig to 50 psig [0 bar(g) to 3,4 bar(g)]  

0 psig to 160 psig [0 bar(g) to 11 bar(g)]  

0 psig to 500 psig [0 bar(g) to 34 bar(g)]  

0 psig to 1000 psig [0 barg to 70 bar(g)]  

Refer also to STP Models: Additional Specifications on Pressure 
Sensor on page 4. 
Ƶ Environmental Conditions 

Maximum Relative Humidity: 93% 

Maximum Elevation: 6561ô [2000 m] 

OVERVOLTAGE CATEGORY II 

POLLUTION DEGREE 2 

Ƶ Media 

All gases that are compatible with the flow element material 

Ƶ Accuracy 

Flow: 

Gas Specific Calibration: ±0.75% reading, ±0.5% full scale  

Temperature: 

±2 °F [±1.1 °C] (display only, flow rate must be greater than 5 
SFPS [1,5 m/sec]) 

Pressure (STP Models):  

±0.25% full scale pressure range 

Ƶ Response Time (Flow) 

1 second to 63% of final value (one step change) typical with ïFP 
or ïFPC type flow element operating in AST mode 

Ƶ Temperature Coefficient 

With optional temperature compensation; valid from 10% to 
100% of full scale calibration 

Flow: Maximum ±0.015% of reading / °F up to 850 °F 
[±0.03% of reading / °C up to 454 °C] 

Ƶ Repeatability 

Flow: ±0.5% reading 

Temperature: ±1 °F [± 0.6 °C] (flow rate must be greater than 5 
SFPS [1,5 NMPS]) 

Ƶ Turndown Ratio 

Normally factory set and field adjustable from 2:1 to 100:1 within 
calibrated flow range; up to 1000:1 possible with factory 
evaluation of application. 

Ƶ Temperature Compensation 

Standard: ±30 °F [±16 °C]  

Optional: ±100 °F [±55 °C] 

Ƶ Agency Approvals 
  

FM, FMc: FM20US0094X / FM20CA0042X 
 Class I, Division 1, Groups B, C, D 
 Class II, III, Division 1, Groups E, F, G 
 Class I, Division 2, Groups A, B, C, D 
 Class II, Division 2, Groups E, F, G 
 Class III, Division 1, 2 
 Type 4X, IP66/IP67 
 T6 Ta = ï40°C to 42°C 
 T5 Ta = -40°C to 57°C 
 T4A Ta = -40°C to 65°C 

 
  

ATEX/UKEX/ 
IECEx 

FM20ATEX0022X / FM21UKEX0213X /  
IECEx FMG20.0025X 

 II 2 G Ex db IIC T6...T4 Gb  
 II 2 D Ex tb IIIC T85°C...T135°C 
 IP66/67 
 T6/T85°C: -40°C<Ta<+42°C 
 T5/T100°C: -40°C<Ta<+57°C 
 T4/T135°C: -40°C<Ta<+65°C 

 
  

Other: CE Marking, UKCA Marking, Inmetro, EMSA EQM-Ex, 
EAC (TRCU), CRN 

 Probe complies with Canadian electrical code 
requirements of ANSI/ISA 12.27.01-2011 as a single 
seal device. 

 
Ƶ SIL/IEC 61508: SIL 1 Compliant, SFF 71.1% to 79.1% 

Ƶ Calibration: Performed on NIST and and ISO/IEC 17025 
traceable flow stands and equipment 

Ƶ Other: Follows best practices and guidelines as set forth in 
ISO 14511; complies with ISO 14164 

Ƶ Storage Temperature 

-76 to 150 °F [-60 to 65 °C] 
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Flow Element 

Ƶ Material of Construction 

All-welded 316L stainless steel; Hastelloy-C optional 

Ƶ Operating Pressure 

ST100A Insertion Style 

Metal ferrule: 1000 psig [69 bar (g)] 

Teflon ferrule: 150 psig [10 bar (g)]) 

Packing gland (low pressure): 50 psig [3.5 bar (g)]) 

Packing gland (medium pressure): 500 psig [34 bar (g)]) 

Fixed 1" NPT: 1000 psig [69 bar (g)] 

Fixed flange: per flange rating 

STP Models: See pressure sensor specifications. Same as ST type above or per 
pressure sensor specification, whichever is lower. 

ST100AL In-line Style 

Pipe Size Pipe Sched. 
Max. Pressure 

Calc. Hydrostatic 
Test Pressure 

psig bar(g) psig bar(g) 

0.7- inch 
40 2750 190 4125 284 

80 3000 207 4500 310 

1-inch 
40 2500 172 3750 259 

80 3000 207 4500 310 

1.5-inch 
40 1750 121 2625 181 

80 2500 172 3750 259 

2-inch 
40 1500 103 2250 155 

80 2250 155 3375 233 

1-inch tube .065 wall 2400 165 3600 248 

Note: Maximum temperature for all: 250 °F (121 °C). 

Ƶ Operating Temperature (Process) 

ST100A Insertion Style (FPC, FP, and S sensor head types) 

Process Connection Transmitter Temp. Service1 

Compression Fitting Integral/Remote 
Lo: 350 °F [177 °C]2 

Med: 500 °F [260 °C] 

Low Pressure Packing Gland 
Integral/Remote 

Lo: 350 °F [177 °C] 

Med: 500 °F [260 °C] 

Remote Hi: 850 °F [454 °C] 

Med. Pressure Packing Gland Remote 

Lo: 350 °F [177 °C] 

Med: 500 °F [260 °C] 

Hi: 850 °F [454 °C] 

Fixed NPT 
Integral/Remote 

Lo: 350 °F [177 °C] 

Med: 500 °F [260 °C] 

Remote Hi: 850 °F [454 °C] 

Fixed Flange (1" or DN25) Integral/Remote 
Lo: 350 °F [177 °C] 

Med: 500 °F [260 °C] 

Fixed Flange (Ó1İ" or 
ÓDN40) 

Integral/Remote 
Lo: 350 °F [177 °C] 

Med: 500 °F [260 °C] 

Remote Hi: 850 °F [454 °C] 

Notes: 1. Minimum temperature is -40 °F [-40 °C]. 

 2. For Teflon ferrule maximum temperature is 200 °F (93 °C). 

ST100AL In-line Style (F and S sensor head types) 

-40 °F to 257 °F [-40 °C to 125 °C] 

Ƶ Models ST100A, ST102A, ST110A, ST112A, STP100A, 
STP102AA, STP112A, Process Connections and Insertion Lengths 

Compression Fittings: Models ST100A and ST102AA only 

¾" or 1" male NPT, stainless steel with adjustable Teflon 
ferrule or metal ferrule; or flanged tapped and threaded for ¾" 
fitting, ANSI or DIN flanges. 

Compression fittings not available with 850 °F [454 °C] 
temperature versions of ST100A or ST102AA. 

Retractable Packing Glands 

Low pressure 50 psig [3,5 bar(g)] or medium pressure 500 psig 
[34 bar(g)] with graphite or Teflon packing material; 1¼" male 
NPT or ANSI or DIN flange. 

Teflon packing required when process media is ozone, chlorine 
or bromine. Remote mount required when medium pressure 
packing gland is required. 

Fixed Fittings / All Welded 

1" male NPT, ANSI or DIN flange 

Insertion Length 

Field adjustable lengths: 
  

1" to 6" [25 mm to 152 mm] 1" to 12" [25 mm to 305 mm] 

1" to 21" [25 mm to 533 mm] 1" to 36" [25 mm to 914 mm] 

1" to 60" [25 mm to 1524 mm]  

Fixed lengths from 2.6" to 60" [66 mm to 1524 mm] 

ƴ ST100AL In-line Flow Body and Process Connections 

Flow element is calibrated and supplied as a spool-piece; options 
include low flow injection tubes and built-in Vortab flow 
conditioners for optimum low flow rangeability and performance 

Size: 1" diameter tubing; 1ò, 1İ" or 2" Schedule 40 pipe;  
1" Schedule 80 pipe 

Length: 9 nominal diameters 

Process Connections: female NPT, male NPT, ANSI or DIN 
flanges, or butt weld prepared 

Option: Flanges sized for flow tube 

Ƶ Remote Transmitter Configurations 

Transmitter may be mounted remotely from flow element using 
interconnecting cable (up to 1000 ft [300 m]). Remote configuration 
required with selection of medium pressure packing gland. 

Ƶ STP Models: Additional Specifications on Pressure Sensor 

Standard Sensor psig bar(g) psig bar(g) psig bar(g) psig bar(g) 

Pressure Range: 50 3,4 160 11 500 34 1000 70 

Overpressure Safety: 100 7 290 20 1000 70 1740 120 

Burst Pressure: 250 17,24 500 34 2500 172 7975 550 
 

 Wetted Materials 

Connection: 316L SS 316L SS 316L SS 316L SS 

Pressure Sensor: PH 13-8 SS 316L SS 316L SS 316L SS 

 

Ex Rated Sensor psig bar(g) psig bar(g) psig bar(g) psig bar(g) 

Pressure Range: 50 3,4 160 11 500 34 1000 70 

Overpressure Safety: 240 16,55 1160 80 1160 80 1740 120 

Burst Pressure: 290 20 1390 95,84 5800 400 7970 549,5 
 

 Wetted Materials 

Connection: Stainless Steel Stainless Steel Stainless Steel Stainless Steel 

Pressure Sensor: Stainless Steel Stainless Steel SS and Elgiloy SS and Elgiloy 
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Flow Transmitter/Electronics 

Ƶ Operating Temperature: 

Single Point System: -40 °F to 140 °F [-40 °C to 65 °C] 

Two Point System: -40 °F to 100 °F [-40 °C to 60 °C] 

Ƶ Input Power 

AC: 100 VAC to 265 VAC, 50 Hz to 60 Hz 

DC: 24 VDC (19.2 ï 28.8 volts) 

Ƶ Power Consumption 

AC: 10 W, 1 Flow Element 

 13.1 W, 2 Flow Elements 

DC: 9.6 W, 1 Flow Element 

 13.2 W, 2 Flow Elements 
 

Ƶ Battery Backup (for RTC) 

Industrial-spec 3V Lithium coin cell type CR2450N 

Ƶ Outputs 

Analog 

Standard: Three (3) 4-20 mA outputs*, 0-1kHz, or 0-10 kHz 
pulse/frequency (pulse width = 500 µsec; available multipliers: 
0.001, 0.01, 0.1, 1.0, 10.0, and 100.0). 

4-20 mA outputs are user assignable to flow rate, temperature or 
if so equipped, pressure; outputs are user programmable to full 
flow range or subsets of full flow range; pulse/frequency output is 
user selectable as pulse for external counter/flow totalizer, or as 
0-1 kHz or 0-10 kHz frequency representing flow rate. 

* Outputs are isolated and have fault indication per NAMUR 
NE43 guidelines, user selectable for high (>21.0 mA) or low 
(<3.6 mA) 

HART (comes standard with analog outputs), V7 compliant. 

Digital 

Standard: USB, Ethernet (service and configuration ports only), 
and Modbus RS-485 

Optional: FOUNDATION Fieldbus H1 or PROFIBUS PA 

FF Physical Parameters 

Maximum Network Input Voltage - Ui (in V) = 32 

Maximum Network Input Current - li (in mA) = 13 

Ƶ Auxiliary Inputs 

One 4-20 mA input channel for FCI-administered special configura-
tions to allow ST100A Series to accept inputs from external devices 
such as gas analyzers, gas composition, or pressure sensors. 

Ƶ Enclosures 

Main Transmitter/Electronics: 

NEMA 4X, IP66/67 polyester powder coated aluminum or 
optional 316L stainless steel. 

Four (4) cable ports ½"-14 NPT or M20 x 1.5. 

Size: 5" W x 5.4" H x 7.75" L (127 mm x 137 mm x 197 mm) 

Local Enclosure (Remote Configuration): 

Å Single cable port enclosure (available with packing gland/low and 
med press; Ó1.5" fixed flange; fixed NPT process connections): 

NEMA 4X, IP66/67 polyester powder coated aluminum or 
optional 316L stainless steel. 

One (1) cable port 1"-11.5 NPT 

Size: 4.68" W x 4.87" H x 5.4" L (119 mm x 124 mm x 137 mm) 

Å Dual cable port enclosure (available with compression fitting; 1" 
fixed flange process connections): 

NEMA 4X, IP66/67 polyester powder coated aluminum or 
optional 316L stainless steel. 

Two (2) cable ports 1/2"-14 NPT or M20 x 1.5 

Size: 3.27" W x 3.54" H x 3.9" L (84 mm x 90 mm x 99 mm) 

Ƶ Data Logger 

User programmable for readings per time increment to a maxi-
mum of 1 reading/second; removable, circuit board-mounted 
8 GB microSD (secure digital) memory card supplied, 

Ƶ Readout/Display (Option 1): 

Å Large backlit 2" x 2" [50 mm x 50 mm] LCD for display of digital 
flow rate, analog bar graph of flow rate, total flow, and 
temperature; user selectable engineering units, and alarm/fault 
status indication. 

Å User programmable 17 alphanumeric character field 
associated with each calibration group. 

Å Set-Up & Service mode displays text and service codes. 

Å Display is electronically rotatable in 90° increments to optimize 
viewing angle. 

Note: For units without the display option, the service port (USB 
or Ethernet) lets a PC configure/manage the instrument via the 
ST100A Series configurator utility. 

Ƶ Readout/Display and Optical Touch Buttons (Option 2) 

Includes the Readout/Display Option 1 items, plus adds four 
keypad/buttons for the user interface. 

Å Four (4) optical touch buttons for user programming of 
instrument set-up and service interrogation. 

Å User programming and setup via the front panel. 

Å Optical touch button activation through front window ï no need 
to open enclosure to access or activate. 

Å Set and adjust the meter or interrogate diagnostics in-situ, 
even in HazEx installation. 



GENERAL ST100A Series Flow Meter 

6 Fluid Components International LLC 

Other Options 

ƴ Vortab Flow Conditioners 

Available for all line size applications; standard choice with Model 
ST100AL (in-line). 

ƴ Sun Shield 

Shades main transmitter, electronics, and display from direct 
sunlight; 316L stainless steel. 

FCI P/N 023241-01 Integral transmitter 

FCI P/N 023237-01 Remote transmitter 

ƴ Ball Valves/Cable Glands 

ƴ Certification and Testing Documentation 

CMTR, NACE, PMI, 02 cleaning, radiography, dye penetrant, 
hydrostatic or air pressure test, certificate of origin, certificate of 
conformance, wake frequency strength, and more. 

ƴ Field Service and Support 

Start-up assistance, site commissioning and installation 
validation, maintenance agreements, bus communications 
integration and validation, and more. 
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2 INSTALLATION 

Specific Conditions of Use 

1. Consult the manufacturer if dimensional information on the flameproof joints is necessary. 

2. The painted surface of the ST100A Series Flow Meter may store electrostatic charge and become a source of ignition in applications 
with a low relative humidity < 30% relative humidity where the painted surface is relatively free of surface contamination such as dirt, 
dust, or oil. Cleaning of the painted surface should only be done with a damp cloth. 

3. Do not replace internal battery when an explosive gas atmosphere is present. 

4. Refer to Appendix D, page 153, for details on the relationship between the temperature class, the maximum surface temperature, the 
ambient temperature and the process temperature. 

 

Instrument Identification and Outline Dimensions 

APPENDIX A starting on page 105 provides outline dimensions and mounting bracket dimensions for all integral and remote mounted electronic 
configurations. Verify all dimensions meet the application requirements before beginning the installation process. 

ST100A Insertion Sensor Installation 

The proper flow meter location in the process piping configuration is critical to the instrumentôs ability to measure the process variables accurately. 
FCI recommends 20 nominal pipe diameters upstream and 10 pipe diameters downstream of the instrument installation point for most applications. 
These distances can be significantly reduced when the flow meter is combined with FCIôs flow conditioning technology (Vortab). 

Insertion flow elements can be mounted into the process using several available customer selectable configurations; compression fitting mounted, 
threaded or flanged packing gland mounted, and threaded or flanged fixed ñUò length mounted process connections. The specific sensor process 
connection is specified by the customer on the order information sheet (OIS). 

Mount the flow element to the process piping per the application piping requirements. Orient the instrument so that the flow arrow etched on the 
element matches the direction of the process flow with the reference flat parallel to flow within ±3° of rotation. Insert a flow element with variable 
insertion length İò inch past the centerline of the process pipe or tube with the flow direction arrow correctly aligned and leveled. After the flow ele- 
ment has been located correctly and tightened into place, verify that the process seal does not leak by slowly applying pressure until the maximum 
operation pressure is applied. Check for leaks at the process connection boundary using standard leak detection methods. 

Figure 1 below shows a properly mounted compression fitting process connection instrument. 

 

Figure 1 ð Example Compression Fitting Process Connection 
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Flange Mount 

The flange mount flow element is shown in Figure 3 below. Attach the process mating flange with care. Correctly orient the flow element's 
reference flat to ensure the instrument's calibrated accuracy. 

ǒ Verify the process media flow matches the flow direction arrow on the flow element. 

ǒ Apply appropriate gasket and or sealant to flange mount as required. 

ǒ Mate flow element flange to process flange keeping flat oriented properly. 

ǒ Secure flanges with appropriate mounting hardware. 

 

Figure 3 ð Example Flange Mount Installation 

NPT Pipe Thread Mount 

The pipe thread configuration is shown in Figure 4 below. Apply sealant compatible with the process media to male threads. Carefully insert into 
process mounting coupling. Tighten the flow element until snug and continue until flat and flow direction arrow are aligned with process flow. 

 

Figure 4 ð Example NPT Pipe Thread Mount Installation 
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Retractable Packing Gland Mounting 

A retractable low and medium pressure packing gland, with 1¼" MNPT threads or ANSI/DIN flange, and graphite or Teflon packing, is a 
process connection option. FCI single point flow meters are calibrated at the centerline of the process pipe. The flow element is properly 
mounted when the tip of the flow element is located .50 inches (13 mm) past the pipe centerline. Follow the below steps to install/retract 
instruments with the retractable packing gland option (as applicable to your configuration, also follow the pipe thread or flange mount 
procedures as described in previous sections). 

Insertion/Installation Procedure 

1. The scale etched on the side of the insertion probe indicates the length to the tip of the flow element. Calculate the insertion depth 
using the equation, variables, and Figure 5 below. 

ID = Inside Diameter of Pipe 
T = Pipe Wall Thickness 
C = Mounting Coupling with Optional Ball Valve and Installed Packing Gland Length 

 
INSERTION DEPTH = ______________ 

 

 

Figure 5 ð Retractable Packing Gland Installation 
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2. Mark the insertion pipe at the calculated insertion depth. 

3. Ball Valve Applications Only: If a ball valve is required, install the ball valve to the process mounting coupling. Close the ball valve 
to prevent the process media from leaking out when installing the packing gland with the process line pressurized. 

4. Apply the proper thread sealant compatible with the process media to the male threads of the packing gland. Fully retract the insertion 
probe into the cavity of the packing gland and install the packing gland into the process mounting coupling or ball valve as described 
in the previous sections: Flange Mount and NPT Pipe Thread Mount. If a ball valve is not used, make sure to first depressurize 
the process line before installing. 

5. Tighten the packing nut until the internal packing is tight enough to prevent excess process leakage, but also allow the insertion probe 
to be inserted into place. For ball valve applications, open the ball valve after the packing nut has been tightened. 

  

Caution: For applications where the process media is pressurized to greater than 50 psig (3.5 barg), a medium pressure 
packing gland assembly with support rods or FCI retractor tool, part no. 026854-01, must be used to safely insert the 
probe into the process. The FCI packing gland and retractor tool are rated to a maximum pressure of 500 psig (35 
barg). For instructions on how to install the flow meter using the FCI retractor tool, see step 7. 

6. Manual Flow Element Insertion: Insertion by Hand (Pressure: 50 psig [3.5 barg] max.) or Using Med. Pressure Packing Gland 
Assembly with Support Rods (Pressure: 500 psig [35 barg] max.) 

a. Align the orientation flat and flow arrow parallel to the flow direction and proceed to insert the flow element into the process 
media pipe up to the insertion depth mark. For medium pressure packing gland, use the adjusting nuts on the threaded rods to 
pull the flow element up to the insertion depth mark, and then tighten the adjustable nuts against the adjustable support beam to 
lock the insertion probe into place. Make sure to move the adjustable nuts at the same time (equally) to prevent the probe from 
bending and damaging the packing gland. 

b. Tighten the packing nut another ½- to 1-turn tight (approximately 65-85 ft-lbs [88-115 N-m]) until the packing has created a full seal. 

c. Ensure the locking collar is properly secured to the back of the packing gland. Torque the two ¼"-28 socket head cap screws on 
the locking collar to 94 in-lbs [11 N-m} using a 3/16" hex key. 

7. Flow Element Insertion Using FCI Retractor Tool 026854-01 (Pressure: 500 psig (35 barg) max.) 

a. Place the flow element into the top and bottom brackets of the FCI retractor tool as shown in Figure 6.  

b. Align the orientation flat and flow arrow parallel to the flow direction. Position the top bracket close to the orientation flat as 
shown in Figure 6.  

c. Secure the top and bottom bracket clamps to the flow element using the eight no. 8-32 screws provided as shown in Figure 6. 
Torque these screws to 20 in-lbs [2 N-m] minimum. 

d. The retractor tool has, on both ends, a 3/8" drive socket that engages the retractor to move the flow element in or out. Once the 
flow element has been properly secured, open the ball valve and insert the flow element by using either a hand wrench or a drill 
to rotate either drive socket in the appropriate direction for insertion as shown in Figure 6. Observe the Warning below if using 
an electric drill. Insert the flow element up to the insertion depth mark and tighten the packing nut another ½ to 1 turn tight 
(approximately 65 to 85 ft-lbs [88-115 N-m]) until the packing has created a full seal. 

  

Warning: Take note of your environment if using an electric drill to operate the retractor. Do not use an electric drill in an 
explosive environment as the drill could create a spark and cause an explosion. 

e. Ensure the locking collar is properly secured to the back of the packing gland. Torque the two ¼"-28 socket head cap screws on 
the locking collar to 94 in-lbs [11 N-m} using a 3/16" Allen wrench (hex key). 

  

Note: After inserting the probe, you have the option to leave the retractor tool in place to ease future probe removal. If the retractor 
tool is removed, make sure to reinstall it before retracting the probe at pressures > 50 psig. Since the packing gland itself 
has a 500 psig rating, the probe remains securely in place with the retractor off. 
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Figure 6 ð Flow Element Installation Using FCI Retractor Tool 026854-01 

 

Retraction/Removal Procedure 
  

Caution: For applications where the process media is pressurized to greater than 50 psig (3.5 barg), FCI retractor tool, part no. 
026854-01, must be used to safely retract the probe from the process (does not apply to applications using the 
medium pressure packing gland assembly with support rods). For applications where the process media is 
pressurized to equal to or less than 50 psig (3.5 barg), the flow element can be safely guided by hand. When using 
hands to restrain the retraction, be prepared for a rapid pressure impulse of the flow element. Check first that there 
are no objects directly behind the flow element as the insertion probe may retract very quickly. 

 

1. Manual Flow Element Retraction: Retraction by Hand (Pressure: 50 psig [3.5 barg] max.) or Using Med. Pressure Packing 
Gland Assembly with Support Rods (Pressure: 500 psig [35 barg] max.) 

a. Loosen the socket head cap screw on the side of the locking collar. See Figure 7 below. 

 

Figure 7 ð Packing Gland Locking Collar 

 

b. Low Pressure (max. 50 psig [3.5 bar(g)]): Slowly loosen the packing nut until the insertion probe begins to retract. Use hands as 
needed to help control the retraction. If the probe does not begin to retract itself, gently shake and pull the insertion probe until 
the flow element has been fully retracted into the packing gland. 
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 Medium Pressure (max. 500 psig [35 bar(g)]): Loosen the two nuts at the top of the adjustable support rods so that they lie 
slightly above the top support beam. Slowly loosen the packing nut until the insertion probe begins to retract. The insertion probe 
will come to rest when the support beam at the top of the probe makes contact with the two top adjustable nuts. Continue to 
slowly loosen the two top nuts until the insertion probe has fully retracted into the body of the packing gland. If the insertion probe 
does not retract when moving the two top nuts, continue loosening the packing nut until retraction resumes. Make sure to move 
the two top adjustable nuts at the same time (equally) to prevent the probe from bending and damaging the packing gland. To 
lock the probe in a retracted state, tighten the top and bottom adjustable nuts against the top support beam. 

c. For ball valve applications: Close the ball valve immediately after retraction to seal off the process. After closing the ball valve it 
is then safe to remove the flow element from the back end of the ball valve. If a ball valve is not being used, make sure to 
first depressurize the process line before removing the flow element. 

2. Flow Element Retraction Using FCI Retractor Tool 026854-01 (Pressure: 500 psig (35 barg) max.) 

a. Install the FCI retractor tool to the flow element as described in Insertion/Installation Procedure, page 10, steps óa,ô ób,ô and óc.ô 

b. Loosen the socket head cap screw on the side of the locking collar. See Figure 7 above. 

c. Slowly loosen the packing nut until the load shifts to the top bracket of the retractor tool (approximately 1-1.5 turns). 

d. The retractor tool has, on both ends, a 3/8" drive socket that engages the retractor to move the flow element in or out. Use a 
hand wrench or a drill to rotate either drive socket in the appropriate direction for retraction as shown in Figure 6. Observe the 
Warning below if using an electric drill. Retract the flow element until the sensor head has been fully retracted into the cavity of 
the packing gland. 

  

Warning: Take note of your environment if using an electric drill to operate the retractor. Do not use an electric drill in an 
explosive environment as the drill could create a spark and cause an explosion. 

e. Immediately after retraction, close the ball valve to seal off the process. 

f. After the ball valve has been closed, it is safe to remove the flow element from the back end of the ball valve. 
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Figure 8 ð 2-Point Flow Element Installation (Compression Fitting Shown) 

Flow Element Wiring 

The ST102AA/ST112AA can be configured with one integral and one remote flow element or with two separate flow elements and remote 
electronics. Wiring diagrams for these configurations are located in Appendix B. Each of the flow elements on the ST102A/ST112 are 
connected to the transmitter using an 8-conductor shielded cable as specified in Table 2 on page 22. 
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ST100AL In-Line Process Connection 

The in-line ST100AL flow element assembly can be threaded, flanged or butt weld mounted to the process piping. The specific type in-line process 
connection is customer-specified on the order information sheet (OIS). See Figure 9 below. 

Mount the sensor to the process piping per the application piping requirements. Verify the flow direction arrow is pointed in the correct direction. After 
the sensor head has been located correctly and tightened into place, verify the process seal does not leak by slowly applying pressure until the 
normal operation pressure is applied. Check for leaks at the process connection boundary. 

 

Figure 9 ð ST100AL Process Connection 

Installation of Probe with Moisture/Rain Shield 

For sensor probes equipped with a moisture or rain shield, position the probe/shield assembly within the pipe as shown in Figure 10. The 
drawing shows the orientation of the moisture/rain shield relative to the flow direction, the correct position of the probe/shield assembly 
relative to the pipe centerline, and the minimum pipe size. The moisture shield prevents build-up of moisture in the sensor head for wet gas 
applications. The rain shield shields the sensor from rain falling into an open vertical pipe/stack in upward vertical flow applications. 
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Figure 10 ð Installation of Sensor Probe with Moisture/Rain Shield 
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Remote Electronics 

A mounting bracket is supplied when the transmitter is ordered for remote mounting. The bracket mounting details are shown in Figure 12 
below. Refer to the outline installation drawings in Appendix A for additional mounting details. The electronics can be easily mounted on a 
wall or pipe. The mount bracket is designed for .25 inch or M6 mounting hardware. Securely mount the electronics to cement or structural 
support columns or beams. Mounting to plaster is not recommended and does not meet system approval requirements. 

  

Note: The local flow element and remote flow transmitter are a matched set with matching serial numbers. When installing multiple 
remote transmitters, make sure each is wired to its corresponding local flow element to ensure measurement accuracy. 

 

 

Figure 12 ð Remote Installation, Mounting Bracket on Wall 
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Remote Pipe Mounting 

Refer to the figures below for remote transmitter pipe mounting details. 

 

Figure 13 ð Remote Installation, Mounting Bracket on 1" ð 1½" Pipe 

 
 

 

Figure 14 ð Remote Installation, Mounting Bracket on 2" Pipe 
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Figure 15 ð Remote Installation, Optional Stainless Steel Bracket on 2" Pipe 
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Instrument Wiring 

The flow transmitter can be powered by 85 ï 265 VAC or 24 VDC as specified in the instrument specification. The electronics cannot be configured to 
switch between AC and DC power. For 220/265 VAC installations, a neutral reference circuit must be used. 

All cable glands and conduit fittings must meet or exceed the area approval rating where the instrument is being installed. The base electronics 
enclosure has two wiring ports (1/2" NPT or M20 x 1.5) on both sides of the enclosure body (local enclosure options excluded). The recommended 
instrument wiring routing is shown in Figure 16 below. 

 

Figure 16 ð Recommended Wiring Routing, Base Electronics Enclosure 

The table below lists the minimum copper wire size (maximum AWG number) allowed for various cable connections. Contact FCI concerning greater 
distances than those listed in the chart. Refer to APPENDIX A, page 105 for additional wiring/cabling information. 

Table 2 ð Interconnecting Cable Minimum Conductor Size, Maximum Distance for AWG [mm2] 

Connection 10 ft. (3 m) 50 ft. (15 m) 100 ft. (30 m) 250 ft. (76 m) 500 ft. (152 m) 1000 ft. (305 m) 

Power AC or DC 22 [0.3255] 22 [0.3255] 22 [0.3255] 20 [0.5176] 18 [0.8230] 16 [1.3087] 

Flow Element (8-Cond. 
Shielded) 

24 [0.2047] 24 [0.2047] 24 [0.2047] 22 [0.3255] 22 [0.3255] 18 [0.8230] 

STP Flow Element (10-
Cond. Shielded) 

22 [0.3255] 22 [0.3255] 22 [0.3255] 22 [0.3255] 22 [0.3255] 18 [0.8230] 

Analog Out (HART), 
Analog In 

16-30 
[1.3087-0.0509] 

16-30 
[1.3087-0.0509] 

16-30 
[1.3087-0.0509] 

16-30 
[1.3087-0.0509] 

16-30 
[1.3087-0.0509] 

16-30 
[1.3087-0.0509] 

Modbus RS485 (14-30 AWG) [2.0809-0.0509] 

FOUNDATION Fieldbus FF-844 H1 (14-30 AWG) [2.0809-0.0509] 

PROFIBUS RS485 (14-30 AWG) [2.0809-0.0509] 

Notes: 1. Requires a shielded cable. The shield is connected to the GND in the transmitter enclosure. The other end of the shield is left floating 
(no connection to the flow element enclosure). 

 2. Transmission speed determines maximum cable length and vice versa:  9.6 kbps = 3940 ft/1200 m, 19.2 kbps = 3940 ft/ 1200 m,  
45.45 kbps = 3940 ft/1200 m, 93.75 kbps = 3940 ft/1200 m, 187.5 kbps = 3280 ft/1000 m, 500 kbps = 1310 ft/ 400 m, 1500 kbps = 656 ft/200 m, 
3000 kbps = 328 ft/100 m, 6000 kbps = 328 ft/100 m, 12000 kbps = 328 ft/100 m. 
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Electronics Enclosure Label 

Affixed to the inside of the blind lid is a label that identifies the ST100A Seriesô jacks and connectors (with terminal assignment). See 
Figure 18 below. Use this label as a guide when wiring the instrument. Note that the PCB silkscreen also provides connector identification. 

 

Figure 18 ð ST100A Series Electronics Enclosure Label 
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Configuration Jumpers/DIP Switch 

When wiring the instrument for Modbus/Fieldbus/PROFIBUS make sure that the instrument is properly configured as shown in Figure 19 
below. Refer to Modbus Connections on page 30 and Foundation Fieldbus/PROFIBUS Connections (Option) on page 31 for details. 

 

Figure 19 ð Bus Configuration 2 mm Jumper Headers and DIP Switch 

Input Power 
  

Warning: Install an AC line disconnect switch with fuse or breaker between the power source and the flow meter. 
Always disconnect power before performing maintenance on wiring. 

Connect input power to the 3-position Phoenix connector P1 on the power supply board as shown in Figure 20 below. The power 
connector accepts 24ï12 AWG (0.2 mm2 ï 1.5 mm2) wire (refer to Table 2, page 22 for wire size vs. length info). It is recommended that 
wiring have a flammability rating of UL 2556 VW-1 or equivalent. 

 

Figure 20 ð Input Power Wiring 
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Before connecting the power wires to connector P1, install the ferrite core clamp onto the power wiring as shown in Figure 21 below. Then 
insert the stripped power wire ends into the appropriate P1 connector terminals. The ferrite core clamp (supplied with the instrument as 
ferrite kit FCI p/n 023638-02) protects the instrument against the adverse effects of EMI/RFI electrical noise.  

 

Figure 21 ð ST100A Series Ferrite Core Installation (Auxiliary Board Not Shown for Clarity) 

Power overload protection is provided by a clip-mounted SMT fuse. Refer to Power Fuse Replacement, page 90 (MAINTENANCE section) 
for fuse replacement details. 
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Flow Element Connections 
  

Note: The flow element in all integral units is pre-wired at the factory. The information in this section applies to remote 
configuration units only. 

See the appropriate wiring diagram in APPENDIX A for interconnect wiring between the flow element and remote electronics. Run 
separate 8-conductor shielded cable per flow element. The flow meter will not operate properly without these connections. To avoid 
inaccurate flow meter readings make sure the ACT and REF wires are not reversed.  

Referencing Figure 22 below, connect the ST100A Series flow element sensor wires to the detachable 9-position connector plug TB1 on 
the main board. For dual element models, connect the second flow element sensor wires to the detachable 9-position connector plug TB2 
on the auxiliary board. The connector plug accepts 28-16 AWG (0.14 mm2 - 1.5 mm2) wire (refer to Table 2, page 22 for wire size vs. 
length info). Connect the flow element cable shield to the connector plugôs GND terminal (terminal #9). Leave the other end of the shield 
floating (no connection to the flow element enclosure).Connect the flow element sensor to the plug as follows: 

1. Remove connector plug from board (pull straight out). 

2. Route sensor wires through remote enclosureôs wiring port/cable gland. Refer to Figure 16, page 22. 

3. Strip wire ends (0.27 in [7 mm]) and insert into appropriate plug terminals as shown in Figure 22 below. Make sure to tighten each 
terminal screw securely (max. torque: 2.2 inch-lbs [0.25 N-m]). 

4. After all terminations are made plug connector block back into its header socket on the board. 

5. Repeat steps 1-4 for the other flow element sensor (as applicable). 

 

 

Figure 22 ð Flow Element Connections, TB1 and TB2 (Dual Element Models) 
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HART Connections 

Referencing Figure 23 below, connect the installation HART wiring to the appropriate J25 Phoenix connector terminals depending on the 
application. Similar to flow element connector TB1 the J25 connector is a detachable plug that plugs into the header socket on the board. 
Use the appropriate J25 connector terminals depending on your application. The connector plug accepts 28-16 AWG (0.14 mm2 - 1.5 
mm2) wire. 

 

Figure 23 ð HART and Ch. 1 & Ch. 2 4-20 mA Connections, J25 

ǒ Single Connection ï The instrument supplies power to the loop and controls the current as well. For this application connect HART+ 
to J25-1 (INT HART+) and HART- to J25-2 (CH1/INT HART RTN). This is the default 4-20 mA Ch. 1 output even if HART is not used. 

ǒ Network (Multidrop) Connection ï The instrument receives loop power from the network, and controls the current. For this 
application connect external HART+ to J25-2 (EXT HART+) and external HART- to J25-4 (EXT HART RTN). 

The block diagram in Figure 24 below shows the single connection and multidrop HART setups. Use a 250 Ý 1%, Ó 0.3 W resistor as shown in the 
diagram below only if the external HART interface/wiring does not have this resistance built-in (HART requires a minimum loop resistance of 230 Ý). 

Cabling Recommendation 

Use a shielded, twisted-pair instrument grade wire (min. 24 AWG for runs less than 5000 ft/1500 m; min. 20 AWG for longer distances). The RC 
value of the wire (Total Resistance x Total Capacitance) must be less than 65 µs (not a concern for point-to-point topology with a run less than 
328 ft/100 m). A cable designed for HART/RS-485 such as Belden 3105A is recommended for complex setups or particularly long runs or both. 

  

Note: The HART communications digital signals are superimposed on top of the channel #1 current loop (4-20 mA) output. 
When HART communications is in use, the HART current loop channel #1 MUST be configured as FLOW to comply 
with the HART protocol. The channel #1 current loop output is configured as FLOW by default at the factory. 
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Figure 24 ð Single Connection and Multidrop HART Setups 

4-20 mA Output Connections 

Connect the Ch. 1 and Ch. 2 4-20 mA current loop output to the J25 Phoenix connector terminals. Refer to Figure 17 and Figure 23. 
Similar to flow element connector TB1 the J25 connector is a detachable plug that plugs into the header socket on the board. The 
connector plug accepts 28-16 AWG (0.14 mm2 - 1.5 mm2) wire (refer to Table 2, page 22 for wire size vs. length info).  

Ch. 1 is dedicated to HART (see HART Connections above for connection details). Connect the instrumentôs second 4-20 mA output (Ch. 
2, J25-3) as required for your application. Use any RTN terminal (e.g., J25-4 through J25-6) for the 2nd channel current loop return.  

The 3rd channel 4-20 mA current loop output is provided by connector J8 on the auxiliary board. This connector is also a detachable plug 
that accepts 28-16 AWG (0.14 mm2 - 1.5 mm2) wire. Connect the 3rd analog output to the aux. board J8 as shown in Figure 25 below. 

 

Figure 25 ð Ch. 3 4-20 mA Output, J8 (Aux. Board) 
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Modbus Connections 

Referencing Figure 26 below connect the Modbus device/network to Phoenix connector J8 on the main board (not to be confused with the 
auxiliary board J8 connector that provides the 3rd 4-20 mA output). Note that the J8 connector is also used for FOUNDATION Fieldbus and 
PROFIBUS wiring (only one interface can be active at a time). Connector J8 accepts 24ï12 AWG (0.2 mm2 ï 1.5 mm2) wire (refer to Table 
2, page 22 for wire size vs. length info). It is recommended that wiring have a flammability rating of UL 2556 VW-1 or equivalent.  

 

Figure 26 ð Modbus/PROFIBUS/Fieldbus Connections, J8 

Connect the ST100A Series to a Modbus device/network using a 2-wire RS-485 connection scheme as shown in Figure 27 below. For 
details on Modbus operation refer to Modbus Operation, page 77. 

 

Figure 27 ð Modbus Wiring 
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Modbus Configuration 

Refer to Figure 26 on page 30. To set J8 for Modbus operation install a 2 mm jumper shunt onto the J12 and J13 jumper pins as shown in 
Table 3 below. 

Table 3 ð Modbus Select Jumpers 

 J12 J13 

Install Jumper Shunt over Pins Ą 1 and 2 1 and 2 

 

Use the 2 mm line configuration jumpers J9, J10, and J11 as needed for your specific application.  

ǒ Termination (End of Line) is typically required for applications with faster data rates or long cable lengths or both. Enable the 
instrumentôs terminator as required for your application. 

ǒ Line biasing is used to ensure that lines are at a known state (noise can cause a false trigger on a floating line). Check first that the 
RS-485 network is not already biased before enabling line biasing. Only use one of these jumpers, J9 or J11, not both. 

Table 4 below summarizes the line configuration jumper functions.  

Table 4 ð Modbus Line Configuration Jumpers 

 J9 J10 J11 

Line Biasing (pullup) ǒ ð ð 

150 Ý Termination ð ǒ ð 

Line Biasing (pulldown) ð ð ǒ 

Note: 1. ǒ = Jumper Installed 

 

FOUNDATION Fieldbus/PROFIBUS Connections (Option) 

Referencing Figure 26 on page 30, connect the FOUNDATION Fieldbus/PROFIBUS device/network to Phoenix connector J8 on the main 
board (not to be confused with the auxiliary board J8 connector that provides the 3rd 4-20 mA output). Note that the FF/PROFIBUS 
connector is also used for the Modbus wiring (only one interface can be active at a time). Connector J8 accepts 24ï12 AWG (0.2 mm2 ï 
1.5 mm2) wire (refer to Table 2, page 22 for wire size vs. length info). It is recommended that wiring have a flammability rating of UL 2556 
VW-1 or equivalent. 

Connect the ST100A Series to a Fieldbus/PROFIBUS device/network as shown in Figure 28 below. Note that devices are connected in 
parallel (star fashion).Use a terminator as appropriate for your application. For details on PROFIBUS operation refer to the ST100A Series 
PROFIBUS PA manual 06EN003483. For details on FOUNDATION Fieldbus operation refer to the ST100A Series FOUNDATION Fieldbus 
manual 06EN003482.  

  

Note: Foundation Fieldbus/PROFIBUS operation is provided through an optional add-on card that plugs into the ST100A 
Series main board.  

 

 

Figure 28 ð Fieldbus/PROFIBUS Wiring 
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FOUNDATION Fieldbus/PROFIBUS Configuration 

Refer to Figure 19 on page 25. To set J8 for FF/PROFIBUS operation install a 2 mm jumper shunt onto the J12 and J13 jumper pins as 
shown in Table 5 below. 

Table 5 ð FOUNDATION Fieldbus/PROFIBUS Select Jumpers 

 J12 J13 

Install Jumper Shunt over Pins Ą 2 and 3 2 and 3 

 

FOUNDATION Fieldbus/PROFIBUS Add-On Card Diagnostics/Test 

As shown in Figure 19 on page 25 a mini-DIP switch (use push pin or ballpoint pen to actuate) controls the optional Fieldbus/PROFIBUS 
add-on cardôs #SIM_ENABLE, #NV_ERASE, and #HW_LOCK test signals. This provides a means to activate a ñsimulate modeò for 
Fieldbus conformance testing and for add-on card testing/diagnostics. A particular signal is active when its switch is set to ON. For normal 
use all switches are OFF.  

Source/Sink Outputs, Pressure Input, and External 4-20 mA Input J9 Connections 

The 6-position terminal strip J9 on the auxiliary board provides connections for the source/sink outputs, pressure input, and the external 4-
20 mA input. Similar to flow element connector TB1 the J9 connector is a detachable plug that plugs into the header socket on the board. 
The connector plug accepts 28-16 AWG (0.14 mm2 - 1.5 mm2) wire (refer to Table 2, page 22 for wire size vs. length info). See Figure 29 
below. Refer to the paragraphs that follow for J9 connection details.  

 

Figure 29 ð Source/Sink Outputs, Pressure Input, and Ext. 4-20 mA Input Connections, J9 
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Source/Sink Output Connections 

The source/sink outputs are available from the auxiliary board Phoenix connector J9 terminals J9-1 (source), J9-2 (com.), and J9-3 (sink). 
Refer to Figure 29.  

Wire the terminals as required for your device (using source or sink output as appropriate) as shown in Figure 30 and Figure 31 below. The 
source/sink outputs provide a pulse (frequency) output. Observe the output power limits listed below. 

ǒ Source Output: 22 ±2 VDC output, 25 mA maximum (supplied by the flow meter) 

ǒ Sink Output: 40 VDC maximum, 150 mA maximum (external, user-supplied power source) 

 

 

Figure 30 ð Source Output 

 

 

Figure 31 ð Sink Output 
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External 4-20 mA Input 

ST100A Series, except STP model instruments, come with a 4-20 mA input on Phoenix connector J9. Refer to Figure 29. Connect the 
external current loop input to J9-5 (IN) and J9-6 (RTN/GND). The 4-20 mA input is used for extended operation mode functions: 

ǒ External ST100A Series Flow Input 

ǒ External Control Group Switching 

Refer to Extended Operation Modes, page 84 (OPERATION section) for extended operation mode details.  

Pressure Input (STP1xx Models Only) 

The pressure-capable STP model instruments come with a pressure input on Phoenix connector J9. Refer to Figure 29. Connect the 
pressure input to J9-4 (+) and J9-5 (-).  

Service Port Connection, USB & Ethernet 

The instrumentôs service port provides in-depth programming of instrument settings using a PC. See Figure 32 below. For a simple local 
service port connection, use the USB port. Refer to Configuring the ST100A Series, page 35 for further information on service port use. 

ǒ USB 2.0 ï USB Type B connector J21 on the main board (for local connection of PC to the instrument) 

ǒ Ethernet (100Base-T/Fast Ethernet) ï modular RJ-45 jack J5 on the auxiliary board (for remote connection of PC to the instrument 
via an Ethernet network hub or switch) 

 

Figure 32 ð ST100A Series Service Ports 

Post Installation Check 

Verify all wiring connections are secure and correct to the appropriate wiring diagram. Verify the flow direction arrow on the flow element is pointing 
in the right direction. Verify the mechanical process connection is secure and meets the system pressure requirements. 
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Basic Setup Options, HMI 

Figure 35 below summarizes the basic setup options using the optional HMI. Enter the HMI user password as required when changing a 
setup parameter. 

  

Note: The setup options described in this section (except Language) can also be changed via the configuration software. 
Refer to Basic Setup Options, Configuration Software on page 39. 

 

 

Figure 35 ð Basic Setup Options, HMI 

INSTRUMENT OPTIONS 

Figure 36 below summarizes the Instrument options pertaining to the currently selected group (of which there are five). Enter the HMI user 
password E#C as required when changing a setup parameter. 

 

Figure 36 ð Instrument Setup Options 

Setup (Selected) Setup Menu Items 

Instrument Display Language 

Instrument Options (Top Scroll) Instrument Options (Bottom Scroll) 
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Instrument setup includes the following parameters: 

Å Flow ï Sets flow parameters including flow type and flow timebase. Table 6 below summarizes the Flow parameters. The default is 
Vel Flow, SFPS (Standard Feet Per Second). 

Å Temperature (Temp) ï Sets the temperature scale in use: Degrees C (Celsius) or Degrees F (Fahrenheit). The default is Degrees F.  

Å Pressure (Pres) ï This sets the pressure units in use: psi(a) or psi(g). The default is None. 

Å Name ï This sets a descriptive name for the displayed process flow. Use a name as required for your application. The default is Empty. 

Å Restore ï Select this item to restore the instrument setup parameters to the factory defaults.  

Å Pipe ï This sets the pipe geometry. Choose between Round and Rectangular. When set to Round the diameter (D) dimension is shown 
ï set the diameter of the round pipe in inches (default is 1.0"). When set to Rectangular the width (W) and height (H) dimensions are 
shown ï set the width and height of the rectanglular pipe in inches. The default is Rectangular, W: 1.0", H: 10.0".  

Table 6 ð Flow Parameters, HMI 

Flow Type Eng. Units Flow Timebase 

Velocity 
Std Feet  

Nml Meters  

Volumetric 

Std Cu Feet Per Second 

Nml Cu Meters Per Minute 

Nml Liters Per Hour 

Mass 

Pounds Per Day 

Kilograms  

Metric Tonnes  

Note: Bold type indicates factory default setting. 

 

DISPLAY OPTIONS 

Figure 37 below summarizes the display setup options.  

 

Figure 37 ð Display Setup Options 

Display setup includes the following parameters: 

Å Orientation ï Use this parameter to change the LCD orientation for easier viewing. Selecting Orientation changes the display to 
arrows pointing to the four sides of the LCD. Press the corresponding IR sensor to assign that side as the LCD top.  

Å Contrast ï Use this parameter to adjust the display contrast via the Scroll Up/Scroll Down buttons. Contrast decreases with upward 
movement of the bar graph. 

LANGUAGE OPTION 

There is currently only one language option: English (default/fixed).  

Display/Orientation Display/Contrast 
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ST100A Series Configuration Software 

The ST100A Series comes with a configurator utility (Windows) that provides comprehensive programming of the instrumentôs settings via 
a PC connection to the instrumentôs USB or Ethernet service port (refer to Service Port Connection, USB & Ethernet, page 34). Configure 
the ST100A Series to your application using the ST100A Series configuration software. Refer to the ST100A Series Configuration Software 
manual 06EN003481 for full instructions on the use of the application. Refer also to ST100A Series Configuration Software Application 
(User Password: 2772) below for further details. 

  

Note: Make sure the ST100A Series is up and running before connecting to USB or launching the configurator application.  

 

Basic Setup Options, Configuration Software 

The setup parameters accessed by the optional HMI are also accessible via the configuration softwareôs Basic Setup menu. See Figure 
38 below. For units without an HMI display use the configuration software to perform basic instrument setup. The Basic Setup menu tabs 
to use are: Groups, Units, Pipe Size, and Display Settings. If needed, use the Alarms and Totalizer tabs to complete the instrument 
configuration. Refer to Basic Setup Options, HMI on page 37 for an overview of the setup parameters. Refer also to the ST100A Series 
Configuration Software manual 06EN003481 for detailed information about the software.  

 
 

 

Figure 38 ð Configuration Software Tabs for Basic Setup Functions 

Verify Engineering Units 

Verify that the engineering units are correct for flow rate, temperature (and pressure is equipped). Use the HMI menu or configuration 
software to make any necessary changes.  

System Faults, Alarms and Logging Indication 

The ST100A Series optional display shows system faults, alarms, and data logging activity by displaying three different icons when these 
conditions are present. As shown in Figure 39 below, these icons appear directly above the flow rate indication on the main process data 
screen. FAULTS are displayed as a caution triangle icon, ALARMS as a bell icon, and LOGGING as a sheet of paper (on which LOG is 
printed) icon. 

  

Use these tabs for basic setup programming. 
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Figure 39 ð Example Log, Alarm, and Logging Icons on the Optional Display 

ST100A Series Configuration Software Application (User Password: 2772) 

The ST100A Series configuration software application provides full access to instrument programming. However, this requires opening the 
electronics enclosure and attaching a PC to the onboard USB or Ethernet port. The ST100A Series configuration software application is intuitive, 
easy to use and the preferred method for commissioning the instrument. 

Use a passive, straight-through USB 2.0 cable with a type-A male connector on one end and a type-B square plug on the other end (as supplied with 
the instrument). Connect one end of the USB cable to the computerôs USB port. Connect the other cable end to the ST100A Seriesô USB port 
(remove blind lid to access USB connector on main board). Launch the application by double clicking the configuration softwareôs icon on the PC's 
Windows desktop:             An example of the configurator Welcome screen is shown below. 

 

Figure 40 ð The Configurator Welcome Screen 

A local USB connection to the PC is the primary communication methodðclick USB Connect to activate this connection. Ethernet communication is 
an option for remotely connecting a PC using an Ethernet network hub or switch. Figure 41 below shows an example Process Data screen. 

Logging, Alarm, and Fault Icons 
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Figure 41 ð Example Process Data Screen 

With the configuration software running on the attached PC the user has access to all configurable features of the ST100A Series instrument. When 
prompted, enter the User Level Password (2772) to make parameter changes. For more detailed instructions on the configuration software, refer to 
the ST100A Series Configuration Software manual 06EN003481. 

  

Note: An asterisk (*) shown next to a menu item on the optional display means that the item is ñlocked outò due to the flow 
meter communicating with the configurator. Note also that the HMI presents only a subset of configurable settings. 

Real Time Clock 

The ST100A Series system time is maintained by a battery-powered real time clock that is set to Pacific Time at the factory. Synchronize the 
instrumentôs system time to the installed locationôs local time using the configuration software. The real time clock cannot be set using the HMI menu 
interface. If the real time clock is not set correctly, or becomes corrupted, the process data logging feature will not work properly. 

Start the ST100A Series configuration software application. Click USB Connect on the welcome screen. Select the Advanced Setup branch from the 
menu tree on the window's left side. Select the Date and Time tab. 

 

Figure 42 ð Example Date and Time Set Screen 
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Click Get from Device. This displays the current date and the ST100A Series system time. If needed, set the correct date using the field's calendar 
date picker and time using the field's spinner buttons. Click Send to Device to save the changes to the instrument. 

Totalizer Setup 

The flow totalizer function accumulates the instrument total flow, much like the odometer on an automobile. The engineering flow units must be set in 
mass or volumetric units for the function to work. The totalized flow value is displayed directly below the indicated flow rate on the instrument display. 
The totalizer is enabled and displayed by default. Use the ST100A Series configuration software to set up the totalizer. The totalizer cannot be 
programmed using the HMI menu interface. 

 

Figure 43 ð Example Totalizer Display Showing Total Flow Value 

Start the ST100A Series configuration software application. Click USB Connect on the home screen. Select the Basic Setup branch from the menu 
tree on the window's left side. Select the Totalizer tab. Configure as desired (check/uncheck the checkboxes). Click Send to Device to save the 
changes to the instrument (enter the user level password 2772 when prompted). Click Get from Device to verify any changes. 

 

Figure 44 ð Totalizer Setup Screen 

Total 
Flow Value 
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Table 7 below summarizes the log fileôs filename format. 

Table 7 ð Log File Filename Format LGabcdxx.csv 

YEAR1 (a) 
Letter Ą Year 

MONTH (b) 
Letter Ą Month 

DAY (c) 
Alphanumeric Ą Day 

HOUR (d) 
Letter Ą Hour 

MINUTE (xx) 
(00-59) 

A 2016 A Jan 1 1 A Midnight 00-59 

B 2017 B Feb 2 2 B 1 a.m. ð 

C 2018 C Mar 3 3 C 2 a.m. ð 

D 2019 D Apr 4 4 D 3 a.m. ð 

E 2020 E May 5 5 E 4 a.m. ð 

F 2021 F Jun 6 6 F 5 a.m. ð 

G 2022 G Jul 7 7 G 6 a.m. ð 

H 2023 H Aug 8 8 H 7 a.m. ð 

I 2024 I Sep 9 9 I 8 a.m. ð 

J 2025 J Oct 0 10 J 9 a.m. ð 

K 2026 K Nov A 11 K 10 a.m. ð 

L 2027 L Dec B 12 L 11 a.m. ð 

M 2028 ð ð C 13 M 12 noon ð 

N 2029 ð ð D 14 N 1 p.m. ð 

O 2030 ð ð E 15 O 2 p.m. ð 

P 2031 ð ð F 16 P 3 p.m. ð 

Q 2032 ð ð G 17 Q 4 p.m. ð 

R 2033 ð ð H 18 R 5 p.m. ð 

S 2034 ð ð I 19 S 6 p.m. ð 

T 2035 ð ð J 20 T 7 p.m. ð 

U 2036 ð ð K 21 U 8 p.m. ð 

V 2037 ð ð L 22 V 9 p.m. ð 

W 2038 ð ð M 23 W 10 p.m. ð 

X 2039 ð ð N 24 X 11 p.m. ð 

Y 2040 ð ð O 25 ð ð ð 

Z 2041 ð ð P 26 ð ð ð 

A 20421 ð ð Q 27 ð ð ð 

ð ð ð ð R 28 ð ð ð 

ð ð ð ð S 29 ð ð ð 

ð ð ð ð T 30 ð ð ð 

ð ð ð ð U 31 ð ð ð 

Note: 1. After 26 years starting at year 2042, the alphabetical order starts again at ñA,ò repeating up to 4 times 
for a 104-year span. 

 

Table 8 below lists example log file entries for a log file with the filename: LGDH0I58.CSV.  

Table 8 ð Log File Entry Example 

Year Month Day Time Flow Rate Temperature Pressure Totalizer Faults Code 

2019 8 10 8:58:00 89.198631 0.028174 0 69269.365 0x00000000 

2019 8 10 8:58:10 89.185516 0.027597 0 69269.613 0x00000000 

2019 8 10 8:58:20 89.178818 0.029547 0 69269.861 0x00000000 

2019 8 10 8:58:30 89.183357 0.027222 0 69270.109 0x00000000 
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Process Data Log File Handling 

There are two ways to access the files stored on the microSD card: 

Å Remove microSD card from the instrument and manually transfer files with a card reader. 

Å Upload selected log file(s) to a PC using a USB cable and the ST100A Series configuration software. 

Remove microSD Card from the Instrument and Manually Transfer Files with a Card Reader 

Å Using the Optional HMI ï Hold the ñHot Keyò (top sensor) for three seconds. Select ñLoggerSDcard.ò Select ñRemove.ò This closes 
any open files on the microSD card allowing it to be removed safely. 

Å Using the ST100A Series Configuration Software ï Click USB Connect on the welcome screen. Select Basic Setup branch from 
the menu tree on the window's left side. Select the SD Card Logging tab. In the Secure Digital Card field click Remove Micro SD 
Card. This closes any open files on the microSD card allowing it to be removed safely. 

Open the ST100A Series blind lid and physically remove the microSD card from its socket on the auxiliary board. Insert the card into an 
appropriate card reader. Use a PC to view or copy the contents as desired.  

Reinsert the microSD card using either the optional HMI menu or the configuration software as follows: 

Å Using the Optional HMI ð Physically insert the microSD card into the electronics. Hold the ñHot Keyò (top sensor) for three seconds. 
Select ñLoggerSDcard.ò Select ñInserted.ò This signals the instrument that the microSD card is present and ready to use. Secure the 
electronics enclosure and return the ST100A Series to normal operation. 

Å Using the ST100A Series Configuration Software ð Click USB Connect on the welcome screen. Select the Basic Setup branch 
from the menu tree on the window's left side. Select the SD Card Logging tab. In the Secure Digital Card field click Insert Micro SD 
Card. Physically insert the microSD card into the electronics. Click OK on the pop-up dialog box. This signals the instrument that the 
microSD card is present and ready to use. Reinstall the blind lid and return the ST100A Series to normal operation. 

Upload Selected Log File(s) to a PC Using a USB Cable and the ST100A Series Configuration Software 

It is possible to upload selected log file(s) to a PC using a USB cable and the ST100A Series configuration software without the need to 
remove the memory card from the flow meter. 

Start the ST100A configuration software. Click USB Connect on the home screen. Select the Basic Setup branch from the menu tree on the 
window's left side. Select the SD Card Logging tab.Refer to Figure 45 below. In the SD Card Log Files frame click Show List of Log Files. 
Select the desired file(s) from the list displayed. Click Upload Selected Log File(s). A file dialog pops up showing the host computer file 
locations (like Windows Explorer). Select the desired location to store the file and click OK. The file is then copied to the specified host 
computer location. 
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Configuring for ASTÊ or Constant Power Measurement Methods 

The default factory sensor heater configuration is ASTÊ (Adaptive Sensing Technology) in which the instrument automatically transitions 
between constant Delta T operation (heater power to maintain Delta T proportional to flow) and constant power operation (constant heater 
power and sensor Delta T proportional to flow) to measure the flow rate. Refer to Theory of Operation, page 1. The alternate heater mode 
choice is Constant Power mode (only).  

  

Caution: Only in certain cases should the instrument be configured from ASTÊ to Constant Power. Consult the factory for 
guidance to determine if the Constant Power mode is optimum for your process conditions. 

Use the configuration software to set the heater mode to AST or Constant Power as follows (refer to the ST100A Configuration Software 
manual 06EN003481 for software details): 

1. Access the AST Power Mode tab from the Configuration branch of the menu tree. See Figure 46 below. 

2. In the AST Heater Power Mode field, pull down the Power Setting menu and select Constant Power or AST (default).  

3. If AST is selected, pull down the Max. Current menu and select the maximum current at which the unit transitions to Constant 
Power: 105 mA or 90 mA (default). 

  

Note: The VC and VD data fields are DAC values used in the heater modes. This data is for factory use only. 

 

 

Figure 46 ð Example AST Power Mode Tab (Configuration) 
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Figure 48 ð Chart: Flow Output Over Time with Various Flow Damping Values 

Flow Input Moving Average (Boxcar) Filter 

Use the Flow Input Moving Average Filter field to smooth out the input flow signal using a moving average (boxcar) filter. The boxcar filter 
averages the last X number of readings. A larger boxcar value does a better job of averaging at the expense of a slower response time. 
The factory default boxcar value is 8 (readings). With readings occurring at 5 times a second, the factory boxcar setting is an average of 
the last 1.6 seconds. 

  

Caution: High boxcar values result in reduced flow response time. Make sure that alarm conditions are not affected when 
using the moving average filter. 

 

NAMUR Setup 

German standard NAMUR NE43 defines a fault detection scheme that quickly indicates an instrument fault by driving its 4-20 mA output 
current outside the normal operating range of the instrument, either to the low range or the high range. 

 

Figure 49 ð NAMUR Fault  

Use the ST100A Series configuration software to enable/configure the NAMUR feature. The optional front panel HMI interface cannot 
access NAMUR. 

Click USB Connect on the home screen. Select the Configuration branch from the menu tree on the window's left side. Select the 4-20mA 
User tab. Click on the NAMUR Enabled checkbox to enable the NAMUR feature. 
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Note: The NAMUR settings field in the 4-20 mA User tab will only show when the output is set for Flow or HART Flow. If 
Temperature output is selected the NAMUR settings will not show up. NAMUR only works on Flow outputs. 

 

In the window's NAMUR field, define the NAMUR output level by clicking either Set NAMUR @ 3.6 mA or Set NAMUR @ 21.0 mA. Click 
Send to Device to save the settings to the instrument. To discard changes just exit the screen (do not click Send to Device). 

 

Figure 50 ð NAMUR Output Level Selection (4-20 mA User Tab) 

When NAMUR is enabled, and a fatal fault (see Table 9 below) is detected, the 4-20 mA output is forced to the preselected NAMUR output 
level. Use the Click to Test NAMUR button (forces NAMUR output) as needed to verify the system setup and wiring. 

Table 9 ð Fatal Faults that Trigger NAMUR 

Fault Bit Fatal Fault Error Or Status Descriptions 

1 CORE: any of these errors: I2C error, UART error, Mutex error or Watchdog Reset. 

4 CORE: unable to update process data (PD_NO_FE_DATA). Unable to obtain/use data from any 
active FEs. 

6 CORE: detects FRAM/SPI error. 

11 (Any) FE Board Temperature Out of Limits 

14 CORE: unable to communicate with one or more FEs (PD_COMM_ERROR). 

20 CORE: averaged temperature above ñTemperature Max.ò 

21 CORE: averaged temperature above ñTemperature Min.ò 

22 (Any) FE reports SENSOR_HEATER_SHORTED_FAULT. 

24 (Any) FE reports SENSOR_HEATER_OPEN_FAULT. 

27 (Any) FE reports SENSOR_ ADC_BELOW_ MIN_FAULT. 

30 (Any) FE reports SENSOR_ ABOVE_ MAX_TEMPERATURE_FAULT. 

31 (Any) FE reports SENSOR_ UNDER_ MIN_TEMPERATURE_FAULT. 

 
 





ST100A Series Flow Meter OPERATION 

Fluid Components International LLC 51 

 

Figure 52 ð Example Internal Delta R Scheduled Screen (After Clicking "Run test now...") 

View idR files using the idRTest Logs tab. Add these files to the microSD card for further analysis by clicking Add to SD Card Logs. 
Manually remove the microSD card to transfer these idR log files to a PC. Use a card reader as described in Remove microSD Card from 
the Instrument and Manually Transfer Files with a Card Reader on page 45. 

Memory Card Log Files 

The idR log file is always named ñDLTRLOG,ò which is amended every time a new scheduled test is initiated. Process data log files are 
always a new file with a unique file name (seeLog File Naming Convention, page 43). The fault log is always named FAULTLOG. See 
Figure 53 below for an example of how these files appear in Windows Explorer. 

 

Figure 53 ð Example microSD Card Log Files in Windows Explorer: idR Log, Process Data Log, and Fault Log 

 

Figure 54 ð Example Internal Delta-R Log File Results (Data Formatted and Titles Added using Microsoft Excel) 
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